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rO,«E-<»WlETED BY
;VASTE "GENERATOR

STATE OF ILLINOIS
ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND POLLUTION CONTROL

2200 CHURCHILL ROAD, SPRINGFIELD, ILLINOIS 62706
(217) 782-6760

SPECIAL WASTE HAULING MANIFEST

0977960
Authorization Number

(Ccmpany Name)

City

Address Phone Number _ _
Generator Number

Slate Zip -EPA Number

Hauler Name

Haultr Name

T7ID re
JJ-, MO.

Hauler Address

Hauler Address

WASTE HAULEH(S)

. .
S.W.H. Registration Number I *-• OQ-

Phone Number EPA Number

S.W.H. Registration Number
32

Phone Number EPA Number

DESTINATION — DISPOSAL STORAGE OR TREATMENT SITE .

T$///fcv(i C.Le#u.\c#\ ur**D**J "77 IO •/£>/£, S^TTWT" \ 2. ^ t 8 R 1 O

i-
(Facility Name) '

^-outs
City

Allern«te (Facility Name)

City .

TO BE COMPLETED (IY
WASTE GENERATOR

"•IE SPECIAL

SHIPI

T€/_
WEIGHT FOR
n.O.T. USE

WASTE NAME:

1

State

State

U^wl/ltn.'AJXW-

Address

Zip Phone Number

Address

Zip Phone Number

WASTE BEING TRANSPORTED UNDER THIS MANIFEST IS OF THE DOT HAZARD CLASSIFICATION INDICATED IMMEDIATELY BELOW:

PING DESCRIPTION: HAZARD CLASS:

^ JL. - .S-4- ~ ",- .!Ld.±b-43.'
LOlvJ»?|M»KhH"eo *\r\ OR./V\ - E. UN or NA Number

n Site Number

EPA Number

?* Site Number

EPA Number

-^S// tt
(Liquid, Gaseous, ^oltdj}

P / / 0
I/ /K ^- _

EPA HW Number

46

j.y|

-.auWWM

" : . 'yv

•̂ rlDO <g&,,«.«, %SS£S£K£ZE? OUANT.TYOFWASTEDEUVERED:^^^^^^ ^Y^^^

METHOD OF SHIPMENT (Circle One) (DRUMS:_fL
Number

TANK TRUCK OPEN TRUCK OTHER (Specify)

TO CERTIFY THAT THE ABOVE-NAMED WASTE ARE PROPERLY CLASSIFIED, DESCRIBED, PACKAGED, MARKED, AND LABELED AND IS IN PROPER CONDITION FOR TRANSPORTATION
ACCORDANCE WITH THE APPLICABLE REGULATIONS OF THE ILLINOIS DEPARTMENT OFJRAJDSPORTALON AND I.E.P.A.

r . U gq t ' ' "" f O ^ O ', -HEREBY AGREE TO AND CERTIFY THE ABOVE WRITTEN INFORMATION DATE:
(Authorized Signature)

/ASTE HAULER
I HEREBY CERTIFY THAT THE ABOVE-DESCRIBED WASTE AND QUANTITY HAS BEEN ACCEPTED IN PROPER CONDITION FOR TRANSPORT AND I ACKNOWLEDGE
THE DESTINATION AS INDICATED: •

(2)
(Authorized Signature)

ISPOSAy, STORAGE, OR TREATMENT FACILITY'

I.HERHY CERTIFY THAT *HE^BOVE-DE9CRIBED V^tS^d

\J>]^M\.(^L(\ o^J$^-
| * /\ (luTthorizea Signature)

54 59

DATE / /

HAZARDOUS WASTE SUBJECT TO FEE YES NO

0 INDICATED QUANTITY HAS BEEN ACCEPTED AT THE SITE SPECIFIED ABOVE:

60 65

*cW<FNT?; nVj*FflAI INSTRUCTIONS-

IN ILLINOIS: 217 / 7i!2-3637

STRIBUTION: PART • 1 GENERATOR PART • 2 IEPA

•24 HOUR EMERGENCY AND SPILL ASSISTANCE NUMBERS"
OUTSIDE ILLINOIS: 800 / 424-8802 or 202 / 426-2675

PART - 3 SITE PART - 4 HAULER PART - 5 IEPA PART 6 - GENERATOR

4 GENERATOR COPY — PART 1 - DO NOT REMOVE PART 1 FROM SET UNTIL COMPLETED.
Thii Agency is uulhonied to require this info/motion under Illinois Revised Statutes. 1979. Choptef 11 I V», Section 22. Disclosure of this information is required. Failure to do so may result in a civil penalty up to
510,000 00 anc on additional civil penalty up to Jl.000.00 and imprisonment up to one yeor This form hos been approved by the Forms Management Center



\nd Oiemlcals GENERATOR'S WASTE MATERIAL
PROFILE SHEET

WASTE Pf)0«L£ SHEETxCOOS K

, Of MCMAL INFORMATION

,AC,UTYADOPESS:

TRANSPORTER: L

TRANSPORTER PHONE: 1_

~n • a? at. jfr «••
* HF" Si- % «P"

J GENERATOR USEPA I.D.

TECHNICAL CONTACT: I

NAME OF WASTE:.

-r-i ^
2J ir

J Tm.£; I J PHONE: (_

PROCESS GENERATING WASTE: L

f*:|t If.r- £•' f t

COLOR

,^2 rfii •• /$r£*&s S*
• ~ • •;

ODOR O NONE Q MILD

[J STRONG

r>FSf-i>i»e r '

i—i r^t
. Lj< 2 Q 7.1 - 10 LJ N/A

Pĵ r
j (_J 2-4 Q10.1-1ZJ

J " HI*1-8-9 D> 1"

1 D 7 n«*CT, ,

PHYSICAL STATE « 70 'F
<yf

LJ SOLID Q SEMI-SOLID

CU LIQUID D POWDER

SPECIFIC Q<-8 D 1-3-L*
GRAVITY n-8-i-o D'-S-^

n .1.1-1.2 n>'1-7

QEXACT i i

LAYERS

LJ MULTILAYEREO

CU BI-LAYERED

X_l SINGLE PHASED

FREE LIQUIDS "5 .*£. ^ 1

DYES ^NO"'.I-|

uni HUE i %•)' ?£« ^
•" ' • • '- *•• .<

FLASH Cl< ?0*F Q> 200'F Q CUOSED C
POINT '-.- ' ~ *

• Q 70 'F - 100 "f Q NO FLASH Q OPEN CUT
jj- . *~~ ^

QlOI-F-139-F Q EXACT, , ,. ^; -^ , |

M
 D140"F-2M'F ,„ • ' *'f '*

CHEMICA. COMPCSITION (TOTALS MUST.ADD TO 100%) 0 METALS LJ TOTAL (PPM) _ LJ EPA EXTRACTION PROCEDURE*>igA>: '*>
V « " ?<=» r

ARSENIC (As) . I

J

BARIUM (Ba)

CADMIUM (COl

CHROMIUM (Cf) L

MERCURY (Hg) [_

LEAD (Pb)

CHROMIUM-HEX (Cr + 6) L

SELENIUM |

SILVER I

COPPER (Cu)

NICKEL (Ni) .

ZINC (Zn)

THALLIUM (TI)

O'THEH COMPONENTS • TOTAL (PPM)

I .CYANIDES

LsULFIDES

PCB'S

PHENOLICS

F SHIPPING JNFORMATION

O.O.T. HAZAR3«US MATEFtlAL?

. PROPER SHIPPING

HAZARD CLA15S 1_

LJ YES I NO

J I.D. NO. 1.RO.L.

METHOD OF SHIPMENT: EH BULK LIQUID

DDRUM (TYPE/SIZE). «

BULKSOUD

'Q HAZARDOUS CHARACTERISTICS

: DNONE CU PYROPHORIC

D WATER REACTIVE

.ANTICIPATED VOLUME;L, GALS. I _l CUBIC YARDS

JrOTHER I

PEBr ONE TIME.

"•/.•. ..;. CI1 QUARTER.

;-?::. Q WEEK --...K LZ1 MONTH '

• :--V. n. ' -

REACTIVITY:

CD EXPLOSIVE

OTHER HAZARDOUS CHARACTERISTICS:

Q NONE - CD RADIOACTIVE

. CD PESTICIDE .MANUFACTURING WASTE .- CD OTHER
•pf

USEPA HAZARDOUS WASTE? S-dtK*^ CD NO

USEPA HAZARDOUS COOEIS)

" rX
YES

D - • • -^- - - •*-SHOCK SENSITIVE
•» • "-w •**

D -¥ - ' -is "is-"~ ° ' 'OTHER

IT- W?-- •' -̂". " -̂-. ' ?fc" t3»

LJ EnoLOGiCAL.*;--®!. ''M

| STATE HAZARDOUS WASTED

.STATE COOEIS) I ^ PMQ- . 4miS^g
— S-H ..SPECIALJ<ANOUNQ INFORMATION.

.a,
I HEREJ«;,C£FCTrf:Y-THAt>U..INFO«MAnON SUBMITTED IN THIS AND ALk ATTACHED DOCUMENTS IS COMPLETE AND ACCURATE, AND THAT AU.
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~* Illinois Environmental Protection Agency • P. O. Box 19276, Springfield, IL 62794-9276

217/782-6761

Refer to: 1190500002 — Madison County
Hartford/Clark Oil and Refining
ILD041889023
Compliance File

COMPLIANCE INQUIRY LETTER

Certified*/*?^

February 21, 1989

Clark Oil and Refining
Attn: Richard Thomas, Environmental Engineer
Post Office Box 7
Hartford, Illinois 62048

Dear Mr. Thomas:

The purpose of this letter is to address the status of the above-referenced
facility in relation to the requirements of 35 111. Adml Code Part(s) 722 and
725 and to inquire as to your position with respect to the apparent violations
identified in Attachment A and your plans to correct these apparent
violations. The Agency's findings of apparent non-compliance in Attachment A
are based on an inspection completed on February 2, 1989. For your
convenience a copy of the inspection report is enclosed with this letter.

Please submit in writing, within fifteen (15) calendar days of the date of
this letter, the reasons for the identified violations, a description of the
steps which have been taken to correct the violations and a schedule,
including dates, by which each violation will be resolved; The written
response, and two copies of all documents submitted in reply to this letter,
should be sent to the following:

Angela Aye Tin, Manager
Technical Compliance Unit
Compliance Section
Illinois Environmental Protection Agency
Division of Land Pollution Control
2200 Churchill Road
Post Office Box 19276
Springfield, Illinois 62794-9276



Illinois Environmental Protection Agency • P. O. Box 19276, Springfield. IL 62794-9276

Page 2

Further, take notice that non-compliance with the requirements of the Illinois
Environmental Protection Ac Land joiles and regulations adopted thereunder may
be the subject of enforcement action pursuant to either the Illinois
Environmental Protection Act, 111. Rev. Stat., Ch. Ill 1/2, Sec. 1001 et seq.
or the federal Resource Conservation and Recovery Act (RCRA), 42 U.S.C. Sec.
6901 et seq.

If you have any questions regarding the above, please contact Mike Grant at
618/346-5120.

Sincerely,

Angela Aye Tin, Manager
Technical Compliance Unit
Compliance Section
Division of Land Pollution Control

AAT:MG:CLN:rd0657k/8-9

cc: Division File
Collinsville Region
Bruce Carlson
Chris Nifong



Illinois Environmental Protection Agency • P. O. Box 19276. Springfield, IL 62794-9276

Attachment A

Pursuant to 35 111. Adm. Code 722.134(a) , except as provided in subsections
(dV-j (:e) or. (f|5,a-generator rnay-acc'jmul-ate hazardous waste on-site fo** .90
days or less without a permit or without having interim status provided that:

1. The waste is placed in containers and the generator complies with 35
111. Adm. Code 725. Subpart I or the waste is placed in tanks and the
generator complies with 35 111. Adm. Code 725. Subpart J except 35
111. Adm. Code 725.297(c) and 725.300. In addition, such a generator
is exempt from all the requirements in 35 111. Adm. Code 725.
Subparts G and H, except for 35 111. Adm. Code 725.211 and 725.214;

2. The date upon which each period of accumulation begins is clearly
marked and vis ible for inspection on each container;

3. Whi le being accumulated on-site, each container and tank is labeled
or marked clearly with the words, "Hazardous Waste", and

4. The generator complies with the requirements for owners or operators
in 35 UK Adm; Code 725 Subparts C (Preparedness and Prevention) and
D (Contingency Plan and Emgergency Procedures) and with 35 111. Adm.
Code 725.116 (Personnel Tra in ing) .

You are in apparent violat ion of 35 111. Adml Code 7221134(a) in that i tem(s)
1 and 3 above was/were not complied with!

Specifically, the requirements of item 1 and/or 4 above (listed by regulation)
which were not complied with, as well as the deficiencies observed, are:

A. Pursuant to 35 111. Adm. Code 725.293{a), in order to prevent the release
of hazardous waste or hazardous constituents to the environment, secondary
containment that meets the requirements of this Section must be provided
(except as provided in subsections (f) and ( g ) ) .

1. For all new tank systems or components, prior to their being put into
service;

2. For all existing tanks used to store or treat USEPA Hazardous Waste
Numbers F020, F021, F022, F023, F026 and F027, as defined in 35 111.
Adm. Code 721.131, wi th in two years after January 12, 1987;

3. For those existing tank systems of known and documentable age, wi th in
two years after January 12, 1987, or when the tank systems have
reached 15 years of age, whichever come later;

4. For those existing tank systems for which the age cannot be
documented, within eight years of January 12, 1987; but if the age of
the faci l i ty is greater than seven years, secondary containment must
be provided by the time the faci l i ty reaches 15 years of age or
wi th in two years of January 12, 1987, whichever comes later; and



Illinois Environmental Protection Agency • P. O. Box 19276, Springfield, IL 62794-9276

Page 2

5. For tank systems that store or treat materials that become hazardous
•-^^--.-Twastes-subsequent -to January .12, 1987, within the time, intervals -is-—-•••«•

required in subsections ( a ) ( l ) through ( a ) ( 4 ) , except that the date
that a material becomes a hazardous waste must be used in place of
January 12, 1987.

You are in apparent violation of 35 111. Adm. Code 725.293(a) for the
following reason(s): As listed in item 4 above, secondary containment for
Tank 10-2 was required to be installed by January 12, 1989, this
containment has not been provided.

B. Pursuant to 35 111. Adm. Code 725.296, a tank system or secondary
containment system from which there has been a leak or spill, or which is
unfit for use, must be removed from service immediately. The owner or
operator shall satisfy the following requirements:

a. Cease using; prevent flow or addition of wastes. The owner or
operator shall immediately stop the flow of hazardous waste into the
tank system or secondary containment system and inspect the system to
determine the cause of the release.

b. Removal of waste from tank system or secondary containment system.

1. If the release was from the tank system, the owner or operator
shall, within 24 hours after detection of the leak, remove as
much of the waste as is necessary to prevent further release of
hazardous waste to the environment and to allow inspection and
repair of the tank system to be performed.

2. If the release was to a secondary containment system, all
released materials must be removed within 24 hours to prevent
harm to human health and the environment.

c. Containment of visible releases to the environment. The owner or
operator shall immediately conduct a visual inspection of the release
and, based upon that inspection:

1. Prevent further migration of the leak or spill to soils or
surface water; and

2. Remove, and properly dispose of, any visible contamination of
the soil or surface water.

You are in apparent violation of 35 111. Adm. Code 725.296 for the
following reason(s): Visible contamination was observed within the
earthen containment system for Tank 10-2, however the requirements of this
Section have not been implemented, specifically the requirement of item
c.2. listed above.

MG:rd0657k/10-ll
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1190500002 - Madison County •
Har t ford/Clark Oil and R e f i n i n g
ILD041889023 FEB H 798.9

IEPA-DLPCRemarks

Cla^k Oil and Refi:rr1rig"ts'"XLirrently processing 60,000 barrels of crude per
•day. The facility no longer produces leaded gasoline and all leaded gasoline
has been removed from the facility. Per Mr. Thomas, during tank clean-outs,
the sludge generated was tested for lead. If lead was detected, the waste was
handled as K052. The last shipment of K052 was April 19, 1988. During our
inspection, there was no K052 on-site. Other listed refinery wastes generated
are DAF float - K048, Slop Oil Emulsion solids - K049, Heat Exchanger bundle
cleaning sludge - K050, and API Separator Sludge - K051.

The K050 wastestream is only generated during turnaround on the heat
exchangers. Turnaround refers to the process of shutting down a unit or
process to provide necessary repairs and maintenance. This sludge is treated
in the facility's on-site wastewater treatment permit. The K048, K049 and
K051 wastestreams are reused to produce petroleum coke. These wastes are
pumped to Tank 10-2 for temporary storage prior to being pumped to the Coker
units. As a result, Tank 10-2 is classified as a storage tank. However,
because the facility generated the waste and does not store the waste for
greater than 90 days, a RCRA permit is not required. Not all K051 is reused
in this manner. During turnaround, the heavier K051 sludge which settles to
the bottom of the separator is removed and packaged for shipment off-site.
This last shipment of the heavier sludge was shipped on January 3, 1989.

Other wastes are generated during periods of turnaround. The only other
wastes generated routinely are the spent catalyst and wastewater treatment
sludge. Both of these wastes are non-hazardous. The spent catalyst is
shipped to GSX-Barton (SW Permit #841332) and the wastewater treatment sludge
is shipped to Peoria Disposal Company (SW Permit #941676).

The facility's paperwork was reviewed and no deficiencies were observed in
conjunction with the Part 722 requirements. The deficiencies observed are
related to Tank 10-2 and the regulations set forth in Subpart J of Section
725, pursuant to 722.134(a)(l). Per Mr. Thomas, the tank is approximately 50
years old. Containment is provided, however it consists only of earthen
berms. Secondary containment meeting the requirements set forth in Section
725.293 has not been provided for Tank 10-2. Secondary Containment was
required for this tank by January 12, 1989 pursuant to Section 725.293(a)(4).
Not only is the required secondary containment not provided, but significant
visual contamination was observed within the earthen berm of Tank 10-2. Where
tank systems have had leaks or spills, the facility should immediately
discontinue use of the tank system and implement the requirements of Section
725.296. It appears the spillage observed is years of accumulation of waste
drippage and spillage. Also the tank is not labelled with the words
"hazardous waste" as required by 722.134(a)(3). As a result, apparent
violations of Section 722.134(a)(l&3) were observed.

The specific requirements of 722.134(a)(l) being alleged are 725.293 and
725.296.

MDG:jlr/0309L







Illinois Environmental Protection Agency • P.O. Box 19276, Springfield, IL 62794-9276

217/782-6762

Refer to: 1190500002 - Madison County
- -- . Hartford/G-lark On and Refining

ILD041889023
Compliance F i l e

September 27, 1989

Clark. Oil and Refining
Attn: Richard Thomas, Environmental Engineer
Post Office Box 7
Hartford, Illinois 62048

Dear Mr. Thomas:

On September 14, 1989 your facility was inspected by Mike Grant of the
I l l i n o i s Environmental Protection Agency. The purpose of this follow-up
inspection was to determine your facility's compliance status with respect to
the apparent violations cited in the February 21, 1989 Compliance Inquiry
Letter. During the inspection it was determined that the apparent violations
of Section(s) 722.134(a) were satisfactorily resolved.

If you have any questions, please contact Mike Grant at 618/346-5120.

Sincerely,

Angela Aye Tin, Manager
Technical Compliance Unit
Compl iance Section
Division of Land Pollution Control

AAT:MG:CLN:sap/3320k,71

cc : Di vi sion F i le
C o l l i n s v i l l e Region
Bruce Carlson
Chris Nifong



K h H U K 1

Number: IEPA Nu

ility Name:

set:
Telephone:

nty : cSsfo- -1 "' S t a t e : £//. z i P C o d e : " £

^ \ R e g u l a t e - d As ;-e.. of. Eacility.,:. Ro..tifi,£d A^-:. (<•?(?>
? yes no ̂ HPV? yes no \yC. 90^Day Follow-up Required? yes no (

i o n : ^ D a t e o f I n s p e c t i o n :
:her ( L D F O n l y ) :

F r o m : to

; of In spe ct i on
: Sampling: _ Citizen Complaint: _ Closed: • Withdrawal:
:rd Review: FoTlow-up to Inspection of JZ/^/c^J -~~>C Other:

~x^ 7̂  ~̂  .

Regulated Status
.1 Quant. Gen:: Claimed Nonhandler: 0 ther (Sp e cif y in narrative): '-̂

, ' f i cs . t ion d a t e , , f r o m i n i t i a l or s u b s e q u e n t n o t i f i c a t i o n .

. A d a t e , , f r o m i n i t i a l or a m e n d e d Par t A".

B p e r m i t a p p l i c a t i o n s u b m i t t e d ? yes no

the f i r m b e e n . r e f e r r e d t o : U S E P A ? yes no ; I A G ? yes no ; C o u n t
e s A t t o r n e y ? yes no . D a t e o f r e f e r r a l to U S E P A : ___>

, C o u n t y S t a t e s A t t o r n e y . : .

r a l Cour t O r d e r I s s u e d :

A C o m p l i a n c e O r d e r I s s u e d :

S t a t e C o u r t O r d e r I s s u e d :

I l l i n o i s - P C B O r d e r I s s u e d :

-ility Activity Summary^
IV ( D V

3 " 'Cod a)
On

Ft A
Accivxcy
Conducted
Prior to
1980

Was
Activity
Ever
Done '

Ciosea .DC. ing
IHona at
Time of
Pnsoeccion

£j-:empt rros
Regulation
per 35 'IAC,
Section :

nnCrj.

SEP I 1

i-r'A-E

un
Rep

8_

VE.LJ

ib^y
LPC

r.ani-
ort
'8_

/

•

For
8

•



er :•

State: Zip Code: ' '

Telephone # :

son Inter-/ieved

/c.-^->^ x>u^,-?x i

__ • State:

' Title

Zip Code:

i Telephone

Participants Agency/Title Telephcr.a £

area By Agency/Title Telechcr.a »

Cla':;s I Section
Sunraary of Apparent Violations
. Area } Class ) Section . Area | Class j Section



1191150002
Madison County
Clark Oil & Refining
ILD041889023

, REMARKS —.-..-=--

Follow-up inspections were conducted at the subject facility on June 15, 1989
and September 14, 1989. The purpose of the June 15, 1989 inspection was to
observe the closure activities occurring on Tank 10-2. The purpose of the
September 14, 1989 inspection was to ensure all the closure activities had
been completed. It was determined by Clark that closure of Tank 10-2 was
required in order for them to comply with the apparent violations of Section
722.134(a)(l) identified during the February 2, 1989 ISS inspection.
Specifically, apparent violations of Section 725.293(a)(4) - Secondary
containment for Tank 10-2 had not been provided by January 12, 1989 and
Section 725.296 - Visual contamination was observed within the earthen berm of
Tank 10-2. It was determined by Clark to remove and close Tank 10-2 and
install a recovery system at the Coking Unit.

During the June 15, 1989 inspection, Tracker, subcontractor for Chemical Waste
Management (CWM), was operating a filter press adjacent to Tank 10-2. The
tank had been removed down to several feet above the waste level.
Approximately 300 tons of waste/contaminated soil had been excavated within
the tank farm and was shipped to CWM's landfill in Emelle, Alabama. Also, the
foundation for the recovery system at the Coker Unit had been poured. Tracker
started fixating the waste on June 12, 1989. A progress report received from
Clark on July 20, 1989 (attached) indicated that it was decided by CWM that
this operation was not being effective and Tracker was removed from the job.
The remaining sludge was solidified by CWM and shipped to the Emelle
facility. A total of 297 tons was shipped from the tank clean-out and 409
tons of waste/soil from within the earthen berm. The remaining soil within
the berm was then treated with microbes. Two applications of microbes were
used.

During the September 14, 1989 inspection, the former tank storage area was
observed. Also observed was the new recycling system. The new system has yet
to be completed. All API oil was being accumulated in Tank 4, which is part
of the facility's NPDES permitted wastewater treatment plant. One load of API
sludge was shipped to Heritage Environmental Service on May 19, 1989 and the
oil has been trucked for use in the Coking Unit.

As a result of these follow-up inspections, the apparent violations of Section
722.134(a)(l) are considered resolved.

MDG:cas/0404L
Attachment



Mr. Mike Grant - 2 - July 18, 1989

7/18/89: Second treatment of soil, this time with microbes followed by
fertilizer within a few days.

8/89: Second dosage of fertilizer is applied to area.

9/89: Treatment of tank farm area completed.

If you have any questions about this schedule or any part of the cleanup,
please call me at (618) 254-7301.

Sincerely,

Richard Thomas
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CLARK OIL & REFINING CORPORATION

Wood River Refinery
P.O. Box 7
Hartford. Illinois 62048

,|618) 2_5t73Q.l.,._.,.., _

July 18, 1989
ŷ

Mr. Mike Grant ^
Illinois Environmental Protection Agency
2309 Mall Street
Collinsville, IL 62234

Dear Mr. Grant:

In response to our recent telephone conversation, the following is an
outline of dates and progress in the cleanup and removal of tank 10-2.
Not included in this outline are the numerous attempts by Clark Oil in
March thru June 1989 to obtain a commitment from Chemical Waste Manage-
ment (CWM) and to demand action from CWM.

6/2/89: CWM begins setting up equipment, making connections to water and
electric, and ordering additional equipment.

6/5/89: CWM begins by attempting to cut the roof off the tank. Unable to
do this, they remove the sides of the tank leaving several feet of head-
board above the waste. The roof is in this way removed in small pieces.

6/9 - 6/12/89: Tracker begins setting up equipment and ordering replace-
ments for the equipment broken. CWM finishes removing sides of tank.

6/14/89: Tracker starts processing the residual tank bottoms.

6/23/89: After nine days of work, Tracker has never processed more than
two cycles per day and is beginning to process less than one cycle per
day. CWM decides to remove Tracker from the job.

6/27/89: Tracker has removed most of their equipment, and CWM begins
solidifying and removing tank bottoms.

6/30/89: CWM finishes cleaning tank.

7/3 - 7/6/89: CWM cuts up and removes bottom of tank. The area around
the tank is again cleaned, and contaminants are removed.

7/10/89: Initial treatment of soil with microbes begins.



^Clayton
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APPENDIX P-3

AREA E TANK 120-2 SPILL AREA
IEMA INCIDENT 930211

Current Conditions Report
Premcor Refining Groups Inc. / Hartford, Illinois
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• State of Illinois

ENVIRONMENTAL PROTECTION AGENCY

Maiy A. Gade, Director 2200 Qxnrdull Road, Springfield, IL &Z754-9278

217/782/3637

September 22, 1995 CERTIFIED MAIL
Return Receipt Requested
Z 422 918 936

Mr. Russell Eggert '
Mayeiv Brown. &. Platt
190S.!LaSaIle
Chicago, IL 60603

PRE-ENFORCEMEN,T CONFERENCE LETTER

Re: fline Release Incidents at Clark's Hartford, Illinois
Refinery and Dock
bates of Releases: February 1993 - June 1995

<
Dear Mr. Eggert:

li
Review of available information and personal investigation by representatives of the
Illinois Environmental Protection Agency ("Agency") indicate that the Hartford.
Illinois refinery and dock owned and operated by Clark Oil and Refining Corporation
is in apparent noncompliance with the Illinois Environmental Protection Act,
415/LGS 5/1. et seq. ("Act"), as the result of nine environmental release incidents
which pccurred from February 1993 through June 1995. These releases are in
addition to the thirteen incidents previously cited in my October 21, 1994 pre-
enforcement letter to Clark and this letter supplements that prior letter. The
incrderrt numbers and occurrence dates associated with the nine releases are as
follows: 930211 (2/21/93); 942288 (10/10/94); 942432'(10/28/94); 942554
(11/14/94); 942837 (12/16/94); 942855 (12/20/94); 950726 (4/11/95); and
9508SJ3 (5/1/95). Attachment one (1) to this letter provides specific details of the
identity of the material released, the quantity of material released, the
environmental medjum impacted, and the cause reported by Clark for each
incident.

The materials released at the Hartford refinery and dock have included the
following: crude oil, gasoline, fuel oil, hydrogen, gasoil, diese) and petroleum
(NOS).; The total quantity of these various materials exceeded 47.821 gallons,
based upon Clark's reports to the Illinois Emergency Management Agency ("IEMA")

I friafarf • tarcJW
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September. 22. 1995
Page 2J

and/or }EPA. These releases have impacted soil, groundwater, surface water and
air, and continue to present continuing sources of contamination.

Releases 950726 and 350893. havs been observed/confirmefl to have
contaminated surface waters, while the residual contamination from 93021 1 ,
942288, 942432. 942837, 942855 and 951217 may be continuing to threaten
releases to waters of the State (both surface water and groundwater). Such
releases of contaminants to waters of the State constitute violations of Sections
12(a)(d) and (f) of the Act. Furthermore, releases 950726 and 950893 also
violated 35 lll.Adm; Code 302.203 since they resulted in the presence of visible oil
on the (Mississippi River. AH of the releases except 942554 impacted soil and land
surface, and may constitute open dumping under Section 21 of the Act. Release
94255^ involved the release of hydrogen gas to the air, resulting in a fire, and
constituted a violation of Section 9 of The Act, which prohibits releases of
contaniinants to the air. The text of these sections appears in Attachment two(2).

j
Further review of the releases previously cited in my October 21,1 994 letter has
also identified additional violations. Releases 4DBB (5/23/94), 4DBC (5/31/94),
941470 (7/2/94) and 941701 (8/1/94) caused the presence of visible oil in the
Mississippi River in violation of 35 lll.Adm. Code 302.203. Release 940851
(3/1/94) also violated section 12(f) of the Act because Clark did not have an
NPDESJ permit authorizing such a discharge. The text of these sections appears in
Attachment two (2).

Resolution of this apparent non-compliance through prompt, voluntary action by
Clark bi) and Refining Corporation is the preferred course of action. However, the
Agency has a statutory responsibility to pursue formal enforcement proceedings to
obtain penalties and "mjunctive relief against environmental releases which
constitute violations of the Act if voluntary compliance is not obtained in a timely
fashiort. Non-compliance with the cried requirements of the Act may subject Clark
Oil andj Refining Corporation to civil penalties of up to $50,000 for each violation,
plus up to $10,000 for every succeeding day each violation continues.

i
tf Clark Oil and Refining Corporation does not, by the close of business on October
12, 1995, provide the Agency with a written commitment and timetable for the
performance of all investigation and remediation made necessary by the above-
referenced nine releases, the Agency's Division of Legal Counsel may refer this
matterjto the Attorney General's Office for formal enforcement. The remedy to be
required by the Agency will likely require the implementation of new measures to
pneveni future releases, detect them more readily, and to respond more effectively
in the event of release contingencies.

By means of this pre~enforc«m«nt conference letter, the Agency is offering you »n

SEP 22 "95 15:02 PfiGE.83



September 22, 1995
Page 3- -

opportunity to meet with Agency representatives pursuant to Section 31 (d) of the
Act prior to the initiation of formal enforcement. Pursuant to your discussion with
Assistant Attorney General, Jim Morgan, appropriate Agency representatives wiJJ
be available to participate in a 31 (d) meeting relative to the violations cited herein
at 9:3ti a.m. on October 12, 1995 in Collinsville, Illinois, rt is my understanding
that Clark has agreed to arrange for a room for the meeting at the Collinsville
Holiday Inn. When you have finalized the meeting room arrangements, please
contact Ms. Nicole .Piller. Division of Legal Counsel, at (217) 782-5544 with the
information.

Sincerely,

James Patrick O'Brien
^ Manager,

Office of Chemical Safety
;

Attachment
i

cc: Jim Morgan. IAGO

22 '95 15:02 PflGE.04



ATTACHMENT 1
Clark Oil

" " Harlfbrrf RefirYery & Dock
Additional Rel»a«e» to Soil, Ground Water, Surface Wafer or Air, February 1993-June 1995

Incident i

930211

9422B8

942432

942554

942837

942855

950726

960893

951217

Date

2/21/93

10/10/94

10/28/94

11/14/94

12/10/94

1 2/20/94

4/11/95

6/1/95

6/7/96

Quantity

750bbls,

26 bbls.

more than
25 gal

Unknown

10-30bbls.

42 gal

2 bbl

Unknown

350 bbls

Material

Crude Oil

Gasoline

Fuel Oil

Hydrogen

Gas oil

Crude ofl

Diesel

Petroleum
(NOS)

Crude OH

Medium Impacted

Soil; possible
groundwater

Soil; possible
groundwater

Soil

Air

Sod; possible
groundwater

Soil; poisible
groundwatcr

Soil; Mississippi
River

Soil; Mississippi
River; probable
groundwater

Soil; possible
groundwater

Cause

Release from above ground lank
due to failed rupture disk

Pipeline sprung leak

Transfer line rupture

Leak in flange in processing
unit, which resulted in fire

Overfill of above ground tonk

Leak In pipeline

Pipeline rupture at loading dock

Unexplained release from soil In
dock area (historic

contaminations

Valve to above ground tank left
unattended



ATTACHMENT 2

Section 9. No person shall: (a) Cause or threaten or allow the discharge or
emission of any contaminant into the environment in any State so as to cause or
tend ta cause air pollution in Illinois, either alone or in combination with
contarrjinants from other sources, or so as to violate regulations or standards
adopted by the Board under this Act; (b) Construct, install, or ope."3ts any
equipment, facility, vehicle, vessel, or aircraft capable of causing or contributing to
air pollution or designed to prevent air pollution, of any type designated by Board
regulations, without a permit granted by the Agency, or in violation of any
condrtiins imposed by such permit; (c) Cause or allow the open burning of refuse,
conduct any salvage operation by open burning, or cause of allow the burning of
any refuse in any chamber not specifically designed- for the purpose and approved
by the Agency pursuant to regulations adopted by the Board under this Act; except
that the Board may adopt regulations permitting open burning of refuse in certain
cases upon a finding that no harm will result from such burning, or that any
alternative method of disposing of such refuse would create a safety hazard so
extreme as to justify the pollution that would result from such burning; (d) Sell,
offer, c|r use any fuel or other article in any areas in which the Board may by
regulation forbid its sale, offer, or use for reasons of air-pollution control; [e) Use,
cause 6r allow the spraying of loose asbestos for the purpose of fi rep roofing or
insulating any building or building material or other constructions, or otherwise use
asbestos in such unconfined manner as to permit asbestos fibers or particles to
pollute .the ain If) Commencing July 1, 1985, sell any used oil for burning or
incineration in any incinerator, boiler, furnace, burner or other equipment unless
such oil meets standards based on virgin fuel oil or re-refined oil, as defined in
ASTM D-396 or specifications under W-F-815C promulgated pursuant to the
federal [Energy Policy and Conservation Act, and meets the manufacturer's and
current) NFDA code standards for which such incinerator, boiler, furnace, burner or
other equipment was approved, except that this prohibition does not apply to a
sale to Sa permitted used oil re-refining or reprocessing facility or sale to a facility
permitted by the Agency to bum or incinerate such oil. Nothing herein shall limit
the effect of any section of this Title with respect to any form of asbestos, or tha
spraying of any form of asbestos, or limit the power of the Board under this Title to
adopt additional and further regulations with respect to any form of asbestos, or
the spraying of any form of asbestos. This Section shall not limit the burning of
landscape waste upon the premises where it is produced or at sites provided and
supervised by any unit of local government, except within any county having a
population of more than 400,000. (Source: P.A. 84-705.)

Section 12, No person shall: (a) Cause or threaten or allow the discharge of any
contaminants into the environment in any State so as to cause or tend to cause
watar p'ollution In Illinois, either alone or in combination with matter from other
sources, or so as to violate regulations or standards adopted by the Pollution
Control' Board under this Act. (b) Construct, install, or operate any equipment,

SEP 22 '95 15:84 ' PfiGE.BS 7



facility, vessel, or aircraft capabl* of causing or contributing to water pollution, or
designed to prevent water pollution, of any type designated by Board regulations,
without e permit granted by the Agency, or in violation of any conditions imposed
by. such, permit, (c) Increase tha quantity or strength of any discharge of
contaminants into the waters, or construct or install any sewer or sewage
treatment facility or any new outlet for contaminants into the waters of this State,
wHhout a permit granted ty ths Agsr.cy. (d) Deposit arsy contaminants upon the
land in isuch place and manner so as to create a water pollution hazard. (e) Sell,
offer, dr USB any article in any area in which the Board has by regulation forbidden
its sale! offer, or use for reasons of water pollution control, (f) Cause, threaten or
allow tf^e discharge of any contaminant into the waters of the State, as defined
herein, lincluding but not limited to, waters to any sewage works, or into any well
or from5 any point source within the State, without an NPDES permit for point
source 'discharges issued by the Agency under Section 39(b) of this Act, or in
violation of any term or condition imposad by such permit, or in violation of any
NPDESipermit filing requirement established under Section 39{b), or in violation of
any regulations adopted by the Board or of any order adopted by the Board with
respect, to the NPDES program. No psrmit shall be required under this subsection
and under Section 39(b) of this Act for any discharge for which a permit is not
require^ under the Federal Water Pollution Control Act, .as now or hereafter
amende^, and regulations pursuant thereto. For ail purposes of this Act, a permit
issued by the Administrator of th« United States Environmental Protection Agency
under Section 402 of the Federal Water Pollution Control, Act, as now or hereafter
amended, shall be deemed to b« a permit issued by tha Agency pursuant to
Section 39(b) of this Act. However, this shall not apply to tha exclusion from the
requirement of an operating permit provided under Section 13(b) (i). Compliance
with thje terms and conditions of any permit issued under Section 39(b) of this Act
shall be deemed compliance with this subsection except that it shall not be deemed
compliance with any standard t>r effluent limitation imposed for a toxic pollutant
injurious to human health. In any case where a permit has been timely applied for
pursuant to Section 39(b) of this Act but final administrative disposition of such
application has not been made, rt shall not be a violation of this subsection to
discharge without such permit unless the complainant proves that final
administrative disposition has not bean made because of the failure of the applicant
to furnish information reasonably required or requested in order to process the
application. For purposes of this provision, until implementing requirements have
been established by the Board and the Agency, all applications deemed filed with
the Administrator of the United States Environmental Protection Agency pursuant
to the provisions of.the Federal Watar Pollution Control Act, as now or hereafter
amended, shall be deemed filed with th» Agency, (g) Cause, threaten or allow the
underground injection of contaminants without a UIC permit issued by the Agency
under Section 39(d) of this Act, or in violation of any term or condition imposed by
such permit, or in violation of any regulations or standards adopted by the Board or
of any order adopted by the Board with respect to the UIC program. No permit shall

t
• •
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be required under this subsection and under Section 39(d) of this Act for any
underground injection of contaminants for which a permit re not required under Part
C of this Safe Drinking Water Act (P.L. 83-523), as amended, unless a permit is
authorized or required under regulations adopted by the Board pursuant to Section
13 of this Act. (h) Introduce contaminants into a sawage works from any
nondornestic source except in compliance with the regulations and standards
adopted by the Bosrd under this A.et (Source: P.A. 86-671.)

Section 21. No person shall: (a) Cause or allow the open dumping of any waste.
(b) Abandon, dump, or deposit any waste upon the public highways or other
public property, except in a sanitary landfill approved by the Agency pursuant to
regulations adopted by the Board, (c) Abandon any vehicle in violation of the
"Abandoned Vehicles Amendment to the Illinois Vehicle Code", as enacted by the
76th General Assembly, (d) Conduct any waste-storage, waste-treatment, or
waste-disposal operation: (1) without a permit granted by the Agency or in
violation of any conditions imposed by such permit, including periodic reports and
full acqess to adequate records and the inspection of facilities, as may be
necessary to assure compliance with this Act and with regulations and standards
adopted thereunder.; provided, however, that no permit shall be required for (i) any
person ̂ conducting a waste-storage, waste-treatment, or waste-disposal operation
for wastes generated by such person's own activities which are stored, treated, or
disposed within the cite where such wastes are generated, or (ii) for a corporation
organized under the General Not For Profit Corporation Act of 1386, as now or
hereafter amended, or a predecessor Act, constructing a'land form in conformance
with local zoning provisions, wrthin a municipality having a population of more than
1,000,600 inhabitants, with clean construction or demolition debris generated
within the municipality, provided that the corporation has contracts for economic
development planning with the municipality; or (2) in violation of any regulations
or standards adopted by the Board under this Act; or (3) which receives waste
after August 31,1988, does not have a permit issued by the Agency, and is (i) a
landfill Used exclusively for the disposal of waste generated at the arts, (ii) a
surface; impoundment receiving special waste not listed in an NPDES permit, (iii) a
waste pile in which the total volume of waste is greater than 100 cubic yards or
the waste Is stored for over one year, or (iv) a land treatment facility receiving
special -waste generated at the cite; without giving notice of the operation to the
Agency by January 1, 1989, or 30 days after the date on which the operation
commences, whichever is later, and every 3 years thereafter. The form for cuch
notification shall be specified by the Agency, and shall be limited to information
regarding: the name and address of the location of the operation: the type of
operation; the types and amounts of waste stored, treated or disposed of on an
annual basis; the remaining capacity of the operation; and the remaining expected
life of the operation. Paragraph (3) of this subsection (d) shall not apply to any
person ^engaged in agricultural activity who is disposing of a substance that
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constitutes solid waste, if the substanca was acquired for use by that person on
his own property, and the substanca is disposed of on his own property in
accordance with regulations or standards adopted by the Board. This subsection (d)
shall not apply to hazardous waste, (e) Dispose, treat, store or abandon any
waste,jor transport any waste into this State for disposal, treatment, storage or
abandonment except at a site or facility which meets the requirements of this Act
and of jreg'j'ations and standards thereunder, (f) Conduct any hazardous
waste-storage, hazardous waste-treatment or hazardous waste-disposal operation:
(1) without a RCRA permit for the site issued by the Agency under subsection (d)
of Section 39 of this Act, or in violation of any condition imposed by such permit,
including periodic reports and fuH access to adequate records and the inspection of
facilities, as may be necessary to assure complianco with this Act and with
regulations and standards adopted thereunder; or (2) in violation of any
regulations or standards adopted by the Board under this Act; or (3) in violation of
any RCiRA. permit filing requirement established under standards adopted by the
Board under this Act; or (4) In violation of any order adopted by the Board under
this Act. Notwithstanding the above, no RCRA permit shall be required under this
subs&ction or subsection (d) of Section 39 of this Act for any person engaged in
agricultural activity who is disposing of a substance which has been identified as a
hazardous waste, and which has been designated by Board regulations as being
subject; to this exception, if the substance was acquired for usa by that person on
his owp property and the substance is disposed of on his own property in
accordance with regulations or standards adopted by the Board, (g) Conduct any
hazardous waste-transportation operation: (1) without a permit issued by the
Agancy or in violation of any conditions imposed by such permit, including periodic
reports'.and fuJl access to adequate records and the Inspection of facilities, as may
be necessary to assure compliance with this Act and with regulations or standards
adopted thereunder; or (2) in violation of any regulations or standards adopted by
the Board under this Act. (h) Conduct any hazardous waste-recycling or hazardous
waste-reclamation or hazardous waste-reuse operation in violation of any
regulations, standards or permit requirements adopted by the Board under this Act.
(i) Conduct any process or engage in any act which produces hazardous waste in
violation of any regulations or standards adopted by the Board under subsections
(a) artdj(c) of Section 22.4 of thrs Act. 0*1 Conduct any special waste
transportation operation in violation of any regulations, standards or permit
requirements adopted by tha Board under this Act. However, sludge from a water
or sewage treatment plant owned and operated by a unit of local government
which CD is subject to a sludge management plan approved by tho Agency or a
psrmit granted by the Agency, and (2) has been tested and determined not to be a
hazardous waste as required by applicable State and federal laws and regulations,
may be!transported in this State without a special warte hauling permit, and the
preparation and carrying of a manifest shall not be required for such sludge under
the rulds of the Pollution Control Board. The unit of local government which
operates the treatment plant producing such sludge shall file a semiannual report
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with th* Agency identifying the volume of such sludge transported during the
reporting period, the hauler of the sludge, and the disposal cites to which rt was
transported. This subsection (j) shall not apply to hazardous waste, (k) Fail or
refuse to pay any fee imposed under this Act. (1) Locate a hazardous waste
disposal site above an active or inactive shaft or tunneled mine or within 2 miles of
an active fault in the earth's crust. In counties of population less than 225,000 no
hazardous waste disposal site -tiBll be located (1) within 11/2 miies of the
corporate limits as defined on June 30, 1978, of any municipality without the
approval of the governing body of the municipality in an official action; or (2)
within jl OOO feet of an existing private well or the existing source of a public water
supply pleasured from the boundary of the actual active permitted site and
excluding existing private wells on the property of the permit applicant. The
provisions of this subsection do not apply to publicly-owned sewage works or the
disposal or utilization of sludge from publicly-owned sewage works. |m) Transfer
interest in any land which has been used as a hazardous waste disposal site
without written notification to the Agency of the transfer and to the transferee of
the conditions imposed by the Agency upon its use under subsection (3) of Section
39. (n); Use any land which has been used as a hazardous waste disposal site
except iin compliance with conditions imposed by the Agency under subsection (g)
of Section 39. (o) Conduct a sanitary landfill operation which is required to have a
permit under subsection (d) of this Section, in a manner which results in any of the
following conditions: (1) refuse in standing or flowing waters; (2) leachate flows
entering waters of the State; (3) leachate flows exiting the landfill confines (as
determined by the boundaries established for the landfill by a permit issued by the
Agency); (4) open burning of refuse in violation of Section 9 of this Act; (5)
uncovered refuse remaining from any previous operating day or at the conclusion
of any bperating day, unless authorized by permit; (6) failure to provide final
cover within time limits established by Board regulations; (7) acceptance of
wastes | with out necessary permits; (8) scavenging as defined by Board
regulations; (9) deposition of refuse in any unpermitted portion of the landfill;
(10) acceptance of a special waste without a required manifest; (11) failure to
submit (reports required by permits or Board regulations; (12) failure to collect and
contain} litter from the site by the end of each operating day. The prohibitions
specified in this subsection (o) shall be enforceable by the Agency either by
administrative citation under Section 31,1 of this Act or as otherwise provided by
this Aci, The specific prohibitions in this subsection do not limit the power of the
EJoard tp establish regulations or standards applicable to sanitary landfills, (p) In
violation of subdivision (a) of this Section, cauxn nr allow th« nn«n rinmninn r»-f nnw
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| prohibitions in this subsection do not limit the power of the Board to establish
i regulations or standards applicable to open dumping, (q) Conduct a landscape
I waste £ompoBtinB operation without an Agency permit, provided; however, that no

permit £hall be required for any parson: (1) conducting a landscape wasta
composting operation for landscape wastes generated by svjch person's own
activities which are stored, treated or disposed of within thearte where such
wastes are generated; or (2) applying landscape waste or composted landscape
waste pt agronomic rates; or (3) operating B landscape waste composting facility
on s farm, If the facility meets all of tha following criteria: (A) the composting
facilityjis operated by the farmer on property on which the composting material is
utlllzedt and the composting facility constitutes no more than 2% of the property's
total acreage, except that the Agency may allow a higher percentage for
Individual sites where the owner or operator has demonstrated to the Agency that
the site's coil characteristics or crop need* require a higher rat*; (B) tha property
op vvhlbh the composting facility is located, and any associated property on
which the compost is used. Is principally and diligently devoted to th« production
of agricultural crops and ia not owned, leased or otherwise controlled by any
waste hauler or generator of nonagricultural compost materials, and the operator
of the pomposting facility Is not an employee, partner, shareholder, or In any way
connected w'rth or controlled by any such wast* hauler or generator; (C) all
compopt generated by the composting facility is applied at agronomic rates and
used BB mulch, fertilizer or soil conditioner on land actually farmed by the person
operating the composting facility, and the finished compost ia not stored at the
composting site for a period longer than 1E months prior to its application as
mulch,! fertilizer, or soil conditioner, (D) the owner or operator, by January 1,
1890 for the January 1 following commencement of operation, whichever Is later)
and January 1 of each year thereafter, (i) registers the site with the Agency, (H)

) report^ to the Agency on the volume of composting material received and used at
I the site, (III) certifies to the Agency that the srto complies with the requirements
| Bet forth In aubparagraphs (A)r (B) and (C) of this paragraph (q)(3), and (iv)
S certifies to the Agency that all composting material was pieced more than 200
I feet from the nearest potable water supply waH, was placed outside the boundary
I of the ?l 0-year floodplain or on a part of the site that is fioodproofed, was placed
I at least 1/4 mile from the nearest residence (other than • residence located on the
j came property as the facility), and there are not more th«n 10 occupied non-farm

residences wrthin 1/2 mile of the boundaries of the ette on the date of application,
and was placed more than 5 feet above the water table. For the purposes of this

j sub&eojtlon (q), "agronomic rstna" maana the application of not more than 20 tone
I per acfc per year, except that the Agtncy may allow e higher rate for Individual
j rites Vr^here the owner or operator has demonstrated to the Agency that the she's
| soil charactaristics or crop needs require a higher rata. (r) Cause or allow the
I storage or disposal, of coal combustion waste unless: (1) such waste Is stored or
j disposed of at a sits or facility for which a permit has been obtained or Is not
j otherwise required under subsection (d) of this'Section; or (2) euch waste Is
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storedior disposed of as a part of the design and reclamation of a site or facility
which Is an abandoned mine cite In accordance with the Abandoned Mined Lands
and Water Reclamation Act; or (3) such waste it stored or disposed of at a aita or
facility; which ia operating under NPDES and Subtitle D permits Issued by the
Agency pursuant to regulations adopted by ths Board for mine-related water
pollution and permits iwnjed pursuant to the Federal Surfacs Mining Control and
Reclamation Act of 1977 (P.L. 95-87) or the rules and regulations thereunder or
any laW or rule or regulation adopted by the State of Illinois pursuant thereto, -and
the oWner or operator of the facility agrees to accept the waste; and either (I)
such waste is stored or disposed of In accordance with requirements applicable to
refuse disposal under regulations adopted by the Board for mine-related water
pollution and pursuant to NPDES and Subtitle 0 permits issued by the Agency
under jsuch regulations; or (11) the owner or operator of the facility demonstrates
all of the following to the Agency, and the facility is operated in accordance with
tha demonstration ss approved by the Agency: (1) the disposal area will be
covereb In a manner that wlU support continuous vegetation, (2) the facility will
be adequately protected from wind end water erosion, (3) the pH will be
maintained so as to prevent excessive leaching of metal ions, and (4) adequate
containment or other measures will b* provided to protect surface water and
croundjwater from, contamination at levels prohibited by this Act, the Illinois
Grounqwatar Protection Act, or regulations adopted pursuant thereto.
Notwithstanding any other, provision of this Title, the disposal of ooal combustion
waste pursuant to item (2) or (3) -of this subdivision (r) shall be exempt from the
other provisions ofthis Trtie V, and notwithstanding the provisions of Title X of
this Acjt, the Agency is authorized to grant experimental permits which include
provision for the disposal of wastes from the combustion of coal and other
materials pursuant to items (2) and {3} of this subdivision (r). (s) After April 1,
1989. offer for transportation, transport, deliver, receive or accept special waste
for whljch a manifest is required, unless the manifest indicates that the fen required
under Section 22.8 of this Act has been paid. (Source: P.A. 86-384; 86-633;
86-67^; 86-820; 86-1026; 85-1185; 87-608; 87-762; 87-895.)
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i Tro>35
: Environmental Protection
i : Subtitle C: Water Pollution
! j Chapter 1: Pollution Control Board

! i Section 302.203 Offensive Conditions

Water* of the State^ shall be free from sludge or bottom deposits, floating debris,
visible pll, odor, plant or algal growth, color or turbidity of other than natural origin.
The allowed mixing; provisions ofSection 302.102 shall not be used to comply with
the prcfvteions of this Secrton.

(Source: Amended,1 at 14 111. Reg. 2899, effective February 13, 199O)

TTJTRL P.03
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OFFICE or THE ATTORNEY GENERAL
STATE ox IUJNQIS

March n. 199*

Jim By an
ATTOHXOT COnOwX.

Mayer, Brawn and PJ*tt .
190 South UStlte Sercci
Chicago, IL 606D3-3441

RE: Clark Bartfimi / Spill Sampttnz ftmn jRcvfa'oa Approval*

Dear Ms. Shadcey:

lam-writing to confirm the Agency1 jKccptanco of the plan fcr sampling (hit was discussed at i
meeting held on Psbrasy 27, 1996 between rq««nt«jv« of the St«tt«nda«x, lniti»Uy,BunnA.
McDonnell bad prcpucti » Sampling nnd AmJysis Plxn ibf Areas B% C, D. F, H, and J. In my letter dated
Jjtnujuy Jfi, 1996, to you we propottd ariditionil timnp ling in Arrnt A. E, and Gas 'vrollas grouiulwatcr
sampling in Areas K and L. At tha ̂ cbnury 27, 1996, meeting, representatives of Qftrk prwtnlsd the
State with a two page table of proposals fer sampling K the vmriona weas io response to die isroea nisod
in my letter. ForUKT ducussious U that meeting routed in an apparent agreement regarding a sampling
plan acceptable to all parties. Fcllowbc are tbc specifics of that plan as it b tmdemood by die IHinais
EPA Ko

Are« A - representing spitt *940S51

Asphalt spill

Northwest of Bio Unit

Surface samples (ooe foot bdow post-cleanup
CD interface)

VOCi * caMlts for BTFY

, a

B»jpoot86f$-2tndS-3,anJ «w from S-4. S-l
and S-4 are ntcodcd to be collected just outside
the previously remediated orca id the aootb and
ncrth respectively,

1001

U706 (117) llS-tOOO . TTVt
60KOI (3115 lU-woa

fflI»M57-S50i » TTY:
r.\x- o'll) Il-w»o6

FAX-



- J — > rt\

P-3

Are* B - representing spill #94:772

Gasoline spifl from mixer failure at Tank 35*2

Tank Area 35-1 &-2

Area B - representing spill #941772

Gasoline spill from mixrr fiiJurc at Task 35-2

Tank Ar» 35-3

ATM B - representing jpifl #941772

Gasoline spHI from -mrxtr failure nt Tank 35-2

Area C - rcprawrting ipfflt (K942S37 and
W41772

Gasoil OvetQU of Tank 55-1 and overflow of
gksolinc spill J&om drainage from Tank Area
mixer faikac at Tank 35-2

Tank Are* 55-1

Surface jampk« ($" to 12" dep«h)

VOC: 7 samples fc^ STKX (SB-1 thru SB-S as
proposed, and two more north and south ofSB-3
in line with SB-2, SB-3 and SB-1, SB-+
rrspeorvdy)

Sabsturficc sampJc* (two sarapJtf each, coJleetad
froinlhe highest P1D reading, and at 5 foot depth
or greundwator intcrfaca far each boring)

VOC: J Sorimagadi far BTtpf (at propoiad SS-
1 thru SB-3)

Surface sanples (6" x> U* depth)

VQC: 7 ranmlfcg ferBTEX (5 samples in area
lesaflboad 'in cast 'A of Tank Area aod 2 sam

fiom that part not ippareotr/ impacted vnt
tank dike area)

Subsurface lamplca (two jomples each ,cofleclpd
fre«a Iho latest ?ID itadbg, «n4 W 5 loot dejrth
or jTouadwaur nrteriace for each boring)

VOC: 2 borings for BTEX (both in
in East 'A of Tank Area)

Consolidated with requirements for Ar« C, since

Surfie* tamp let (6" to 12" depth)

VQC: 7 anroles for BTEX (4 it SB-1 thm SB>4
and tbw olhere: one located betwwaj SB^3 and
SB-4, ona oillcctcd bctweCo the pipe rack, and
tank 55.1 ac§*cenl u tha eastcmmoct aspect of
But tank, and one coDcocd between SB-1 and
SB-2)

each of 5
templing points, aa indicated in propoial diagram.

Subsurface s*mpl« (two wrnplci each boring, at
higher PID reading, sad aLS foot depth or
gronndwoicr inlerbcc for «dx baring)

BTEX and pN Ay 4 ̂ ffl^nit? (& SB" I Usni Sfi-^ as
indb'caUtd in the proposal diagram)
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Area D ~ representing spill #941526

Naphtha and tolocnc

Tank Art* 10-5

Surface samples (6* to 12" depth)

VOC: 4 strnplet for a | ̂ .)f find Hiplrthalfene O. at
fire lo ten &et on either side [east & west) of£B-
3 and 2 more collected between east-center of
tank and dflce w*D)

Subsurface uraples (two sample* collcctffd
from each boring, at htgjicsi PID raiding and at 5
foot depth or ponadwaterinterijcci for etch

VOC: 4 bortnesJbr BT^y and NnolithalenB f at
SB-1 ihn SB-< as proposed)

Area E — repreienting spill #930211

Cnidaoil

TankAw* 120-2

Surface samples (6* to 12" depth)

VOC: 10 .«n»ks:.fef_BTEX f at SB-1 ihru SB-
10)

PKAi: 4 cormiogtp ramolei. each off
sampling points u mdkated in proposal dwgrani

SubfQr&ce tampks (ax sample each boring «t
hi ghat PID leading)

BTEX andyMAs: 10 bonnes fat SB-1 thruSB-10
as indietUd in lha proposal diagram)

Are. F - representing SpflU #9422S8, *941 >73,
, and #951217

Sorlace samples (6* to 12* depth)

Crude oil and gasoline

Tank Arta 200-1

VOC: 10 samples for BTEX (as indicated in
proposal diagram)

PNAsr 4 cornpoirtB sarrrol^ (coch of 5 discrete
sampling points at mdicattd in proposal
diagram).

Sobturiiace samples f two strrnsles each boring, at
hî iesl PID raiding, and at 5 foot dcpds or
grouDdwalcr inirrfnce for each boring).

BTEX and 5' * thro SB-X as
iadteatad in the proponl dtogromX

Area G - rcprcsenupfi spill ^9311(50

Sulfurifl add

CooUng Tower US Ares

Surface nmpki (0-12")

nH: 4 eamnoytc papjplpy (each of 5 discrete
sampling poinii as indicated in proposal
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H - reprocmins spill #941913, *942188

GaBoi]

Arta adjacent to Hawthorn Avenue where feed
supply fiiwi cross to connect with Tank 120-7

Suffice Maiptes (6" to 12" depth)

VQC-.IO camples for BTEX (a* indicated in
proposal diagram)

FMAs: a^eofnposite sjtnoles /of 5 dis
sampling points each as indicated in proposal
diagram).

Subsurface smraflts (twp samples each tuyinp. a±
highest PID readfafc and At 5 foot depth or
groundwatg gitcrfara for each boring).

BTEX and PNAs: 1 0 borings (at SB- 1 thru SB-10
as hrriicntr^d in tha proposal dtaiTwn).

Arc* J - representing spill «942432 Surface samples (6" to 12" depth)

VOC: 4 cample; for BTE% ( only $&;! thru SB-4
as jntficirod in proposal diagram)

PNAs: 2 Qpftapoat; a>mple^/gf 2 discrete
ttnjpJJug points each at indicated in
diagram, SB-L thru SB-4).

Subrarfaet uropks ftvoo satnnlta taeh boring. It
highest PID reading, «nd at 5 foot depth or
groundwater interface far bach boring).

: (at SB-1 thru SB-4 as
uxficntedia th« proposal diagrajn).

As for AIM K (representing tpffl *940515 (asphalt)) and Are* L (rcpmcQtmg Spills #941701,
#950726 and 1950892 (gasoiL fiid oil and petroleum kacocng)). the Agency has received and reviewed
(he "Field Investigation Workplaa ibr Grouiuhvmter Sunpling at Clark Refinins and Marketing. Inc.
Black Oil River Line Release area" dated June 199S pertaining m Area K and the "She Assessment
Report - Hartford RJvecr Tcnninal lor Clark Refining and Marketing, Inc. Hartford, minds" dated

' December 199S pertaining to Are* L Pursuant to Clark's proposed field investigauan workpl&n and site
aueasmeni repon for riles "X" and "La, the Agency requests that the wdb from rach of ihcse aites be
umzpled and momtorcd for at feast three years. The sampling and monitoring frequency Car the first year
shall be on a quarterly basic,, die second year on i semi-annual basis, and annually thereafter. Sampling
shell continue until three consecutive sets of sample dau tbcfw levdj below groundwatcr quality
standards or grouzuhvatcr cleanup objectives approved by the Agency. The sample parsuKtcnc proposed
by Clark's consninni an acccptabln. •'

In addition, soil boriajt and tampting results Dram Area L taken from the December 1995
assessment report hove indiarirrl that volatile sojnpks Aixn sdcoed soil borings arc in excess of the
T ACO Class 1 ioil dcnnup objectives. Cork shall provide ihc Agency with a \vorkplan to address these,
soils at Area L CKivor Tcnninat Loartion).
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Very truly >«si.

'/#UJ^&3U

fanes L Morgan f /
Senior Assistant AuorLtfGaaeril
jt&WQfUDCSt'V f&QTOttlt SpQ^RuCjO

CDC.

pctJha O'Brien

John V/aH gore

JLM3Q)

«* TOTflL PAGE. 07 **
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April 7, 1997

Mr. Jim O'Brien
Office of Chemical Safety
Division of Environmental Programs
Illinois Environmental Protection Agency
2200 Churchill Road, P.O. Box 19276
Springfield, IL 62794

Re: State vs. Clark. PCB 95-163

Dear Mr. O'Brien,

Please find attached a copy of the Burns & McDonnell Waste Consultants, Inc. report
entitled Summary Report: Surface and Subsurface Investigations of Spills at the Clark
Hartford Refinery dated April 1997. This report summarizes the field sampling activities
and analytical results for Areas A through H, and Area J at the Clark Hartford Refinery.
Field activities were conducted in accordance with the sampling and analysts plans
approved by the Illinois EPA.

The preliminary findings show that Clark's remediation efforts have been successful.
Selected areas may require further evaluation. We believe the remediation goals should
take into account the former and future industrial use of the sites and the minimal risk of
exposure to the public. If you have any questions, feel free to contact Bill Irwin at (618)
254-7301 ext. 266.

Sincerely,.

:orrest B.
Refinery Manager

Enclosure

cc: John Sherrill
Tom Powell
Tom Miller . "

RECEIVED

APR ^Q 1297

1EPA/DLPG
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INTRODUCTION

This report presents, the results of nine separate surface and subsurface investigations associated

with reported spills at the Clark Refining and Marketing, Inc.'s (Clark) Hartford, Illinois

Refinery. These spills occurred between December 6, 1991 and July 7, 1995 at or near the

Hartford Refinery. Clark's Hartford Refinery is located in Hartford, Illinois, approximately 10

miles north of St. Louis, Missouri.

The site investigation reports included herein present data obtained as a result of soil sample

collection and analysis conducted as part of Clark's efforts to investigate areas impacted by these

documented releases. Soil sampling and analysis at each site was conducted according to the site

specific Sampling and Analysis Plan generated by Bums & McDonnell Waste Consultants, Inc.

(BMWCI) and approved by the Illinois Environmental Protection Agency. BMWCI personnel

provided oversight of all field activities described in the following reports.

bm55 l\projecu\clark\hartford\report\summary
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1.0 INTRODUCTION

1.1 GENERAL

The following describes the site investigation activities used to further characterize the condition of the

Tank 120-2 diked area (Site) for Clark Refining & Marketing, Inc. (Clark) in Hartford, Illinois. The results

of this characterization were used, in addition to previous surface sampling conducted in October, 1995, to

determine the approximate vertical and horizontal extent of subsurface contamination at the Site due to this

release (Illinois Environmental Protection Agency Spill #930211). This site investigation report provides:

site geology and hydrology, a description of the field work performed; methods, procedures, and analyses

used; chemical analytical data; and a summary of contaminant occurance. The location of the Site is

illustrated on Figure 1.

1.2 SITE HISTORY AND DESCRIPTION

This spill occurred when a rupture disc on the foam system for Tank number 120-2 failed. When this

system failed, crude oil flowed into the foam line and out of a low point drain on that line. The drain was

open on the foam system line as a freeze precaution to prevent the line from splitting because of

condensation within the pipe. The root cause of this event was a design mistake which allowed the

installation of incorrect rupture discs which failed at a pressure lower than the head pressure of the tank.

This event resulted in a total quantity of 750 barrels of crude oil being released into the secondary

containment diked area. Figure 2 shows the impacted area.

Clark estimates based on first hand oral accounts, between twenty-five and thirty vacuum truck loads of

material were recovered from this area. Each vacuum truck holds approximately 50 barrels of material.

Hence, between 1250 barrels and 1500 barrels of crude oil and water were recovered. The oil was

reprocessed through the crude unit and the water was treated in the aggressive biological waste water

treatment process. The processes of product and water recovery, along with the high viscosity of the

released material, suggests to Clark that they were able to recover all the oil with the exception of a few

gallons. A more detailed description of the previous sampling activities and the laboratory results is

contained in the Bums & McDonnell Waste Consultants, Inc. (BMWCI) report Summary Report of Spills

at the Clark Hartford Refinery for Clark Refining and Marketing. Inc. of November 1995.

bm279\94155\045\rpt\clrkrpt8 1-1



2.0 HYDROGEOLOGY

2.1 REGIONAL HYDROGEOLOGY

The Site lies within the Alluvial Valleys Region as defined in United

States Geological Survey Water-Supply Paper 2242. 1984. The Alluvial Valleys Region is commonly

underlain by sand and gravel as well as silt and clay. The surficial deposit of sand and gravel is commonly

underlain by interbedded silt and clay in ram underlain by a basal layer of sand and gravel. Locally, these

units are collectively known as Cahokia Alluvium. The subsurface material in the Site area consists of

Quartemary Alluvium, which is made up of modem river floodplain deposits of poorly-sorted sands, silts,

and clays with some sandy gravel. The alluvium ranges in thickness from 50 to 200 feet below the ground

surface (bgs).

The sequence of deposits in the Alluvial Valleys Region is dependant on the depositional history. The

sands and gravels in the valleys of major streams, such as the Mississippi River, are commonly overlain by

deposits of clay and other fine-grained alluvium deposited during floods following the end of the glacial

period.

The alluvial deposits are recharged by precipitation on the valleys, groundwater moving from the adjacent

and underlying aquifers, and overbank flooding of the streams. Water in the alluvial deposits discharges to

the streams in the valleys.

The underlying bedrock in the Hartford area is composed of Mississippian age interbedded limestones,

sandstones, and shales of the Lower Chesterian Series. Regionally, these units dip east toward the center

of the Illinois Basin. The Illinois Basin is the major geologic structure in the region.

2.2 LOCAL HYDROGEOLOGY

Soil borings were completed to a maximum of 6 feet below ground surface (bgs) at this location.

Sediments encountered during drilling included mainly yellowish brown to grey and black silty clays with

a sandy unit in the vicinity of SB-6. Groundwater was not encountered during drilling. Soil boring logs

are included as Appendix A.

* * * * *

bm279\94155\045\rpt\clrkrpt8 2-1



3.0 FIELD INVESTIGATION ACTIVITIES

To determine the approximate vertical and horizontal extent of petroleum hydrocarbons at the Site,

fourteen surface soil samples were collected and ten soil borings were drilled and sampled. The sampling

locations were concentrated around Tank 120-2 and are shown on Figure 2.

3.1 SURFACE SOIL SAMPLE COLLECTION

To determine the presence of surface contaminants in the vicinity of the release, ten surface soil samples

were collected and analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX) by United

States Environmental Protection Agency (EPA) Method 8020, and four composite surface samples were

collected and analyzed for Polynuclear Aromatic Hydrocarbons (PNAs) by EPA Method 8310. Surface

soil samples were collected at a depth of 6 inches below ground surface to insure sampling of native soil.

Soil samples were placed in laboratory-cleansed jars after collection.

3.2 DRILLING AND SUBSURFACE SOIL SAMPLE COLLECTION

Ten soil borings were drilled in the vicinities of Tank 120-2. The first 2.5 feet of each boring was field

screened with a photoionization detector (PED). Each boring was completed to a depth of 5 feet below the

highest PID reading, as measured in the top 2.5 feet. Soil borings were drilled using an all terrain vehicle

(ATV) mounted drill rig with hollow stem augers and were continuously sampled using split spoon

samplers. Drilling logs are included in Appendix A.

Subsurface soil samples were collected from the location of the highest PID reading and from the bottom

of the boring. If no PID readings were recorded for a boring, a sample was collected from the bottom of

the boring only. Soil samples were removed from the samplers with minimal disturbance and placed in

laboratory-cleansed jars. Subsurface soil samples were analyzed for BTEX by EPA Method 8020 and

PNAs by EPA Method 8310.

3.3 SAMPLE COLLECTION PROTOCOL

Personnel responsible for activities associated with collection of soil samples followed standard procedures

to reduce the possibility of contamination and cross-contamination of the samples prior to deb'very to the

laboratory. Clean, decontaminated sampling equipment was used at each sampling location. Soil samples

were placed in a cooler with ice and promptly delivered to the analytical laboratory using chain-of-custody

procedures. All laboratory analyses were performed in accordance with EPA methodology by American

Technical and Analytical Services, Inc., of Maryland Heights, Missouri. The laboratory results and chain-

of-custody forms for surface soil samples are included in Appendix B.



4.0 CONTAMLNANT OCCURRENCE

Fourteen surface and eleven subsurface soil samples were collected and submitted for laboratory chemical

analysis to delineate the approximate horizontal and vertical extent of soil impacted by petroleum

hydrocarbons at the site. The analytical laboratory reports are contained in Appendix B.

4.1 SURFACE SODL SAMPLES

Of the ten surface soil samples analyzed for BTEX constituents, none exceed the Illinois EPA Tiered

Approach to Cleanup Objectives (TACO) Tier 1, Table B Soil Cleanup Objectives for

Industrial/Commercial Properties. Of the four surface soil composite samples, only S-13 exceeds TACO

Tier 1 values for PNAs. Results for surface soil sample analyses are summarized in Table 1.

4.2 SUBSURFACE SOIL SAMPLES

Eleven subsurface soil samples were collected and submitted for laboratory analysis of BTEX by EPA

Method 8020 and PNAs by Method 8310. All eleven subsurface soil samples are below TACO Tier 1

values for all BTEX constituents. In addition, all eleven subsurface soil samples are below TACO Tier 1

values for all PNAs. Results for subsurface soil sample analyses are summarized in Table 2.

* * * * *



5.0 CONCLUSIONS

No free petroleum product was encountered during soil sampling.

All surface soil samples are below TACO Tier 1 values for BTEX constituents.

Composite surface soil sample S-13 exceeds TACO Tier 1 values for benzo(a)anthracene and

benzo(a)pyrene. The presence of elevated levels of PNAs in this sample may be due to the

proximity of sample aliquots to the drainage ditch along the eastern edge of the tank yard. This

drainage ditch may contain petroleum hydrocarbons from historic contamination.

All subsurface soil samples are below TACO Tier 1 values for both BTEX and PNAs.

* * * * *



TABLE 1
Summary of Surface Analytical Results

Clark Refining & Marketing, Inc.
Area E, Tank 120-2 Tank Yard

Hartford, Illinois

Sample Number: ! Detection

Sample Date: Units ' Limits

CCMPOUND

BTEX

Benzene • ug/Kg

Toluene i ug/Kg
i

Ethylbenzone { ug/Kg

Xylenes (total) pg/Kg

Total BTEX ug/Kg

1

1

1

1

TACO | S-1

Tier 1 CUO1 06/04/96

i

20

5,000

5,000

74,000

BOL

8

BDL

3

11

S-2

06/04/96

BOL

9

BOL

6

15

S-3 S-4 S-5

06/04/96 06/04/96 06/04/96

BOL

4

BOL

2

6

I J

BOL

1

BOL

BDL

1

BOL

3

BDL

BDL

3

S-6

06/04/96

BDL

4

BDL

1

5

S-7 S-8

06/04/96 06/04/96

BDL

BOL

BDL

BDL

BDL

BDL

4

BDL

BDL

4

S-9 S-10

06/04/96 i06/04/9f

BDL

BOL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

Sample Number:

«lm« Sample Date: Units

PNAs

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

ouranthene

Pyrene

: Benzo{a)anthracene

~ Chrysene

Benzo(b)llouranthene

Benzo(K)tlouranthene

Benzo(a)pyrene

<iwOibenzo{a,li)anthracene

; Benzo<g,h,i)perylene

lndeno( 1 ,2,:i-cd)pyrene

ug/Kg

ug/Kg

ug/Kg

pg/Kg

pg/Kg

pg/Kg

ug/Kg

ug/Kg

ug/Kg

pg/Kg

ug/Kg
pg/Kg

ug/Kg

ug/Kg

pg/Kg

pg/Kg

TACO

Tier 1 CUO1

30,000

NL

200,000

160,000

NL

4,300,000

980,000

1,400,000

700

1,000

4,000

4,000

800

800

NL

8,000

S-11

06/04/96

DL

660

660

1,200

140

660

660

660

180

8.7

100

12.0

11.0

15.0

20.0

51.0

Result

BDL

1,260

BDL

BDL

BDL

BDL

BDL

BDL

32.9

BDL

72.4

12.0

51.3

BDL

BDL

29.0 BDL

S-1 2

06/04/96

DL

660

660

1,200

140

660

660

660

180

8.7

100

12.0

11.0

15.0

20.0

51.0

Result

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

25.3

BDL

52.2

14.1

58.0

BDL

BOL

29.0 BDL

S-13

06/04/96

DL

660

660

1,200

140

660

660

660

334

86.6

100

34.0

16.6

Result

BDL

BDL

BDL

BDL

BDL

BDL

1,940

1,800

: 888"

398

1,270

458

66.0 1,250*

20.0 : 381

51.0 332

S-1 4

06/04/96

DL

2,510

2,510

9,000

1,050

660

660

Result

BDL

BOL

BDL

BDL

BDL

BDL
. -:- •

660

251

65.0

375

25.5

12.5

49.5

150"

188

29.0 i 281 125

BOL

BDL

BDL

BDL

154

38.7

BDL

BDL

BDL

BDL

1 - lf:PA Tiered Approach to Cleanup Objectives Tier 1, Table B Soil Cleanup Objectives for Industrial/Commercial Properties

BTEX - Benzene, Toluene, Ethylbenzene, and Xylenes analyzed by EPA Method SWB46-8020

pg/Kg • Microgram per kilogram

BDL - Below detection limit

PNAs - Polynuclear Aromatic Hydrocarbons analyzed by EPA Method SW846-8310

DL • C election Limit

NL -Compound not listed in TACO Tier 1, Table B

-88" • >Sbcve TACO Tier 1, Table 8. Industrial Commercial Cleanup Ob|ec:ive(ingestion. inhalation, and/or migration to grcundwater)

150" - Detection limit is above TACO Tier 1, Table B, Industrial/Commercial Cleanup Objective



,ABLE 2
Summary of Subsurface Analytical Results

Clark Refining & Marketing, Inc.
Area E, Tank 120-2 Tank Yard

Hartford, Illinois

Sample Number:

Sample Date:

COMPOUND

BTEX

Benzene ' ,' , "ii' ,'"',„• , ' ' ' ,'",r i i ' * •
Toluene ' : f', iV'1', ,. '•'•''

Ethylbenzen«','i>i,!i.,:fj:',,,:j,'' ',
Xylenes (total)

Total BTEX

PNAs

Naphthalene < !,

Acenaphthylene ' ,' ;

Acenaphthene ' .>,',;;

Fluorene

Phenanthrena

Anthracene
r ! i i ,

Flouranthene ' i '

Pyrene '

Benzo(a)anthracene ,

Chrysene

Benzo(b)flouranthene

Benzo(k)llouranlhene

Benzo(«)pyrene '•{', " , > t ^'{V "<

Dib«ruo(a,h)anthrac«ne ' :

Benzo(g,h,l)perylar>e , ' • . ' , ' ' '

lndeno(1 ,2,3-cd)pyrene

Units

M3/Kg
ug/Kg

(ig/kg

pg/Kg
pg/Kg

ug/Kg
ug/Kg

ug/Kg

pg/Kg

ug/Kg

pg/Kg

ug/Kg
ug/Kg

ug/Kg

pg/Kg

pg/Kg

ug/Kg

ug/Kg
Mg/Kg
us/Kg
pg/Kg

Detection

Limit*

•t , 1

'", 1

' I''.'

1

660

660

1200

140

660

660

660

180

, 8.7

100

12.0

11.0

.„' 1S.O;;1',
' • ' 20.0 ''''•'

51. Q,,

29.0

TACO

Tier 1 CUO'

! 20

6,000

,5,000

74,000

,,30,000

NL

1200,000

160,000

NL

4,300,000

' 980,000

1,400,000

700

1.000

4.000

4,000

,'," 800 ',,;(

Y' 800 '.,'"'

.',.'.'\NL |M ",,,
8,000

SB-1-5

06/03/96

BDL

BDL

,.,BDLf:

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BOL

BDL

BDL

BDL

BDL

BOL

'' BDL'1''

BDL

BDL

SB-2-5

06/03/96

BDL f

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

'BDL'

BDL',
BDL ,

BDL.

SB-3-5

06/03/96

BDL

B°L

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

, : BDL

BDL :

BDL

BDL

SB 4-5

06/03/96

BDL

1

BDL

3

4

BDL

BDL

BDL

BDL

BDL

BDL

BDL

395

181

831

77.9

90.3

488

390

288

116

SB-5-5

06/03/96

BDL

2

2

7

11

BDL

BDL

BDL

BDL

BDL

BDL

BDL •::
BDL

BDL

327

34.5

23.4

110

297

291

170

SB-6-1

06/03/96

BDL

BDL

3

BDL

3

BDL

BDL

BDL

320

BDL

BDL

BDL

BDL

48.6

175

45.1

16.2

53.7

23.6

BOL ;
BDL

SB-6-6

06/03/96

BDL

BDL

6

BDL

6

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

40.8

104

BDL

SB-7-5

06/03/96

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

12.6

BDL

BDL

BDL

BDL

BDL

SB-8-5

06/04/96

BDL

1

BDL

BDL

1

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BOL

BDL

BDL

BDL

BDL

SB-9-5

06/03/96

BDL

2

BDL

BDL

2

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

SB-10-5

06/04/96

BDL

BDL

BDL

1

1

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

1 - IEPA Tiered Approach to Cleanup Objectives Tier 1, Table B Soil Cleanup Objectives (or Industrial/Commercial Properties

BTEX - Benzene. Toluene, Ethylbenzene, and Xylenes analyzed by EPA Method SWB46-8020

pg/Kg - Microgram per kilogram

BDL - Below detection limit

PNAs - Polynuclear Aromatic Hydrocarbons analyzed by EPA Method SW846-B310

NL - Compound not listed In TACO Tier 1, Table B

i
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November 10, 1997

Mr. Jim O'Brien, Manager
Office of Chemical Safety
Illinois Environmental Protection Agency
P.O. Box 19726
Springfield, LL 62794-9726

Re: Tiered Approach Objective Assessment

Dear Mr. O'Brien,

Enclosed is a copy of the Tiered Approach Objective assessment for the spill sites at the
Hartford Refinery that was prepared by Burns & McDonnell. Clark Refining and
Marketing, Inc. will provide your department with remediation techniques for two of the
remaining sites in the near future.

Please call me at 618-254-7301, extension 218 with your questions.

Sincerely,

Massood Modarres
Environmental Engineer

cc: John Sherrill
Tom Miller
File (^



Novembers, 1997

Mr. Jim O'Brien
Office of Chemical Safety
Illinois Environmental Protection Agency
2200 Churchill Road
Springfield, Illinois 62794-9276

Re: Clark Refining & Marketing, Hartford Refinery: IEPA Spill Nos. 940851,
941772. 942837. 941526. 930211. 942288. 947873. 931160. 941913. 942188
and 942432

11 Cussens Court
Fenlon, Missouri 63026

Phone: 314 305-007?
Fax:314326-8295
ht1o://www.burnsmtd.com

Dear Mr. O'Brien:

On behalf of Clark Refining & Marketing, Inc. (Clark), Bums & McDonnell Waste
Consultants, Inc. (BMWCI) is pleased to present this Tiered Approach to Cleanup
Objectives (TACO) assessment of the above-listed spill sites at the Clark Hartford
Refinery. Site investigations were completed at each of these spill sites and summarized
in the September 1996 report by BMWCI titled Summary Report: Surface and
Subsurface Investigations of Spills at the Clark Hartford Refinery. In this letter report,
the data compiled in the September 1996 report for each spill site is evaluated for
compliance with TACO Tier I and Tier II cleanup objectives.

SOIL SAMPLES
Soil sample analytical data for surface and subsurface samples is summarized in Tables 1
and 2, respectively. Tables 1 and 2 are condensed from the September 1996 report and
list only the contaminants detected at each spill site in excess of TACO Tier I Cleanup
Objectives for Industrial/Commercial properties. Each spill site is designated by the area
name assigned in the September 1996 report: Area A is No. 9940851; Area B is No.
941772; Area C is No. 942837; Area D is No. 941526; Area E is No. 930211; Area F is
Nos. 942288 and 947873; Area G is No. 931160; Area H is Nos. 941913 and 942188; and
Area J is No. 942432. Spill areas are shown on a map of the refinery, included as Figure
1. Samples from areas that are not listed in the tables were all below the
Industrial/Commercial cleanup objectives. TACO Tier 1 Exposure-Route Specific
Values for Soils are summarized for the contaminants of concern in Table 3 for the
Industrial/Commercial, Construction Worker, and Migration to Groundwater scenarios.

In addition to the soil sampling completed for the September 1996 report, soil samples
were collected September 23, 1997 from four areas for analysis of organic carbon. Soil
samples were collected from two locations each in Areas B, C, H, and J, and analyzed for



Mr. O'Brien
November 3, 1997
Page 2

Organic Matter using ASTM D2974-87 and for Total Organic Carbon using EPA SW-
846. The samples were collected from below the contaminated zone at depths ranging
from 7 to 12 feet below ground surface. Analytical data is presented in Table 4.
Although both methods are approved for determination of the fraction of organic carbon
(/̂ .), the site-specific fx values used for this assessment were calculated from the ASTM
method of analyzing for organic matter. These values are also presented in Table 4.

TIER II CLEANUP OBJECTIVES
The site-specific/^ was evaluated for Areas B, C, H, and J so that site-specific cleanup
objectives could be calculated for the Migration to Groundwater pathway. The TACO
Tier I cleanup objectives given in TACO Appendix B, Table A for the Migration to
Groundwater pathway are calculated for subsurface soil samples with a default f^ value
of 0.002 gm/gm. Table 5 presents the site-specific cleanup objectives for the Migration
to Groundwater pathway in addition to the surface and subsurface soil default objectives.
The site-specific cleanup objectives were calculated using Equation S17 in TACO
Appendix C, Table A. Default values for clay soil were used for density and porosity
values.

To use calculated site-specific cleanup objectives, TACO specifies three additional
concentration limits that cannot be exceeded for a site:

- the soil saturation limit for each chemical (calculated according to Section
742.220) cannot be exceeded,

- the soil attenuation capacity for each site (calculated according to Section
742.215) cannot be exceeded, and

- a weighted average of 1 (calculated according to Section 742.720) cannot be
exceeded at each site for chemicals that target the same organ.

According to TACO Table E in Appendix A, the contaminants of concern to this study
that target the same organ include only toluene and ethylbenzene, which both target the
kidneys. These contaminants are present together above TACO Tier 1
Industrial/Commercial cleanup objectives for Area B only. Of the 8 samples listed in
Table 1, the weighted average exceeds 1 for samples S-1 and S-13.

The soil attenuation capacity is represented by the organic carbon concentration in the
soil at each site. The total concentration of all oraanic contaminants of concern at a site is
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Page 3

compared to the total organic material in the soil at that site. The total organic
contaminant concentrations for all areas discussed in this assessment fall below the
default organic matter concentration of 2000 milligrams per kilogram (mg/kg). (Please
refer to the September 1996 report for complete soil analytical data.)

Soil saturation limits for benzene, toluene, ethylbenzene, and xylenes (BTEX) are given
in TACO Appendix A, Table A. As indicated in the footnotes of Table 5, soil saturation
limits are used as cleanup objectives when calculated objectives exceed the saturation
limits.

TIER II ASSESSMENTS
In the following pages, each area is individually evaluated relative to the calculated
TACO Tier II cleanup objectives presented in Table 5. All of the areas discussed in this
assessment are areas that do not support full-time workers or structures. Clark personnel
are present in the areas only intermittently and these areas are not generally accessible to
the public. It is therefore reasonable at each of these sites that the construction worker
scenario be used for the ingestion and inhalation cleanup objectives.

Each of the assessment pages in Attachment A addresses the status of a single area. The
contaminants of concern (COCs) in both surface and subsurface soil are represented by
the highest concentration for each in that area (refer to Tables 1 and 2 for complete soil
sample information). In cases were detection limits exceed the cleanup objectives, non-
detect samples are considered to be in excess of the cleanup objectives. The limiting
scenario(s) for each area are determined by selecting the most conservative cleanup
objectives from Table 5. The Tier II assessment for each area is then a direct comparison
of the site data with the most conservative site-specific cleanup objectives.

SUMMARY
TACO assessment of each of the areas at the Clark Refinery, as shown in Attachment A,
indicates that Areas A, E, F, G, and H are all below TACO Tier II cleanup objectives for
the applicable contaminant pathway scenarios. These areas do not require further
assessment or remediation.

Area B, surrounding Tank 35-2 in the tank yard, has surface and subsurface
concentrations of BTEX constituents that exceed the TACO Tier II cleanup objectives.
The cleanup objectives for this area include the calculated site-specific concentration for
benzene (migration to groundwater pathway), and the construction worker scenario
concentrations for TEX.
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Area C, surrounding Tank 55-1 in the tank yard, has subsurface soil concentrations of
benzene in two samples that exceed the Tier II cleanup objectives. The benzene cleanup
objective for this area is a calculated site-specific concentration for the migration to
groundwater pathway.

Area D, surrounding Tank 10-5 in the tank yard, has surface and subsurface soil
concentrations of benzene that exceed Tier II cleanup objectives. The benzene cleanup
objectives for this area are the generic TACO Tier I values.'migration to groundwater
pathway, for surface and subsurface son.

Area J, along Illinois Route 3, has two subsurface soil samples in excess of the Tier II
cleanup objectives for benzene, and one subsurface soil sample in excess of the Tier II
cleanup objectives for benzo(b)fluoranthene and dibenzo(a.h)anthracene. The cleanup
objectives for this area are calculated site-specific concentrations, migration to
groundwater pathway, for these three contaminants.

If you have any questions concerning this assessment, please contact me at (314) 305-
0077, ext. 226.

Sincerely,

Paul Christian
Project Manager

attachment

bml 134\projects\clark\refinery\reporu\l I03ltr.wpd



Table!
Tier II Surface Soil Sample Summary

Clark Refining & Marketing
Clark Refinery

Hartford, Illinois

^WepfWt'feSMS-Jfejifejfegfg;

Area B

S-6

Area C

S-B

Area D Area E Area J

SB-5S

' All sample dala reported in milligrams per kilogram (mg/kg)



f Table 2 (
Tier II Subsurface Soil Sample Summary

Clark Refining & Marketing
Clark Refinery-

Hartford, Illinois

Xylenes

Benzo(a)anthracene

Benzo(b)fluoranthene

Xylenes

Benzo(a)anlhracene

* All sample data reported in milligrams per kilogram (mg/kg)



Table 3
Exposure-Route Specific Values for Soils

Illinois Tiered Approach to Cleanup Objectives

Benzene ,
^ _

Toluene ~ -
— r-

Ethylbenzene

Industrial/Commercial ! Construction Worker

Ingestion Inhalation

- 200 _
us ~ » ~ -

" ~~ ~ *. ** *
: rt 200,000

f 5 _
1_̂ ~ v ^r~ • *-v" * •&*

esa
i ""«

400 ,
^ »JLA,

Xylenes ; 1,000,000 | 410

Benzo(a)anthracene ' 8 -
i

Beruo(b)fluoranthene ! 3 -
-r— -~— 3~~^ — ~. « •. „

Benztjfajpyrene

Chrysene /• "->.

Dibenzo(a,h)anthracene

>„ j *„«, i ~~, c ««. -

r — O B

" i ^780 -
"tl- i

OS

— - f — -^ «•[ ;w. «*»*̂ .« ST*

— =.- '
r vS

— *ir ""

—

Ingestion Inhalation

4,300 J ~--|2.t2^4"
."• ." f ' " ~ " 3. ,i_ l̂3\:4:-rL
. "" 410,000
:^w 20,000 * _;

410,000

170

: i 42.̂ w-^^
~ ^ "" C^ r>- ̂ J-tl*

r" .̂  '̂ ','̂ C^ »1~
410

-

Migration to

Groundwater

^"-"'^b.oa ^ c;,
**•« — w. ,̂

"^ ~~~'~12 " ^ ^ "^
"̂ *-i J**" — « , " " ' "
:s« "Ls!?J."!«CiL, %

150

2

170 - 5
« -"1*1 **v^* ^r-"*^*-

~ ' *7 , " ;

s 17,000 '- „

17

"«{*vr î vs-^^-rptaataej •

" " . '•4.̂ *- <S:§f? 7.

i-,- ia. 1 ~ '^ij&&?£?

„— "»-V, "i.

*fr'y!^""W'jffl' V*' " "* **"<"

BXXT*- -sfB^"5^ ̂ f

^^r-^iso,*'
_»-i*s 2

• All sample data reported in milligrams per kilogram (mg/kg)

"All information reproduced from Title 35, Subtitle G, Chapter I, Subchapterf, Part 742, Appendix B, Table B



Table 4
Summary of Fraction Organic Carbon Analysis

Clark Refining & Marketing
Clark Refinery

Hartford, Illinois

^ •- -T1 •;
Sample _

Location & Number

Sample

Date

Organic Matter

ASTM 02974-87

Tot Organic Carbon Average Fraction.. .!

EPA SW-846 ; O'rganic Carbon1' '

Area C -1

Area C - 2

* All sample data reported in milligrams per kilogram (mg/kg)

' = Average is calculated using ASTM Method data only.



Table 5
Tier II Cleanup Objectives - Soil
Industrial/Residential Scenario

Migration to Groundwater Pathway
Illinois Tiered Approach to Cleanup Objectives

BwnMr«si:%l;' !A^ "
Tol uene S t̂'-'illiF '̂"̂ '*

Xylenes

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzofajpyrene _ „•*.
MS. B ~ * tS,

Chryseneu. _ ~~^

Diberrzo(a,h)anihracene

TACO Generic Cleanup Objectives

Surface Subsurface

(foe =0.006) (foe = 0.002)

•••'!3!;'-o.o3>rt! /
v;5i?Sig|

410"

•7: ' 0-03: --.'"

'f^-^T^:
150

6 2

15 5

"^ jWQ

6

160~ "

2

Site Specific Cleanup Objectives.

Area B Area C Area H Area J

(foe = 0.01 5) '• (foe = 0.01 3) ! (foe = 0.009)

*" "' oi22Sr~"v4*:
^ .u«," " "^ l.sjr"-

•" .- - 0.195 ?^r

^-"" ' 70 '* *i?*!"̂ ;"• — ,• 73 • «'.s$:

410" 410"

î=|iĝ 35Pp̂ :

410"

(foe = 0.005)

i.VO»r"tfb7S'" -SA!:,

fellSf^fj
375

15 13 i 9 \ 5

37.5 32.5 | 22.5

eo. - -
t,200

15 ~l

52 _t T-!

1 04O-

13 -„ g —

12.5

" -S 5

• All sample data reported in milligrams per kilogram (mg/kg)

" Cleanup Objective calculations are limited by the soil saturation concentration (410 mg/kg)



ATTACHMENT A
TACO Tier II Assessment Sheets



LOCATION:

MEDIA:

Area A - NW of Biological Treatment Unit

Soil

, CLASSIFICATION:

COCs - SURFACE:

tv/ith-no full time workers
and no structures. Use Construction Worker scenario.

Benzo(a)pyrene
Dibenzo(a,h)anthracene

1.21 mg/kg
2.25 mg/kg

COCs - SUBSURFACE: N/A

LIMITING SCENARIO: Migration to Groundwater (generic surface):
Benzo(a)pyrene 24 mg/kg
Dibenzo(a,h)anthracene 6 mg/kg

TIER II ASSESSMENT:

Surface soil concentrations of both benzo(a)pyrene and dibenzo(ajh)anthracene are below
the cleanup objectives for both the construction worker scenario and the migration to
groundwater scenario.



LOCATION:

MEDIA:

CLASSIFICATION:

COCs - SURFACE:

COCs - SUBSURFACE:

LIMITING SCENARIO:

TIER n ASSESSMENT:

Area B - Tank 35-2

Soil

Industrial Commercial with no full time workers^and:.ncu?:,,,.:,.v.
structures. Use construction worker scenario.

Benzene
Toluene
Ethylbenzene
Xylenes

Benzene
Toluene
Ethylbenzene
Xylenes

53 mg/kg
>75 mg/kg
>75 mg/kg
>75 mg/kg

3.2 mg/kg
15 mg/kg
16 mg/kg
>75 mg/kg

Migration to Groundwater (site-specific):
Benzene 0.225 mg/kg

Construction Worker:
Toluene 47 mg/kg
Ethylbenzene 58 mg/kg.
Xylenes 410 mg/kg

Surface soil samples S-1, S-3, S-8, S-9, S-10, and S-13 are in excess of the limiting
scenario cleanup objective for benzene; surface soil samples S-1, S-9, and S-13 exceed
the objective for toluene; surface soil sample S-13 exceeds the ethylbenzene objective,
and surface soil samples S-1, S-9, and S-13 exceed the xylenes cleanup objective. In
addition, the weighted average of toluene and ethylbenzene concentrations exceed 1 for
soil samples S-1 and S-13.

Subsurface soil samples SB 1-1, SB 1-5, SB2-2, SB3-2, SB3-7, SB4-2, and SB7-5 are in
excess of limiting scenario cleanup objectives for benzene. Subusurface soil samples
SB 1-1 and SB3-2 are potentially in excess of the cleanup objective for xylenes.



LOCATION: Area C - Tank 55-1

MEDIA: Soil

=.• -----:-CLASSIFICATION: - Industrial/Commerci?l-.wh"ncrMl--tim^^^ - •--
structures. Use construction worker scenario.

COCs - SURFACE: Benzo(a)pyrene 2.90 mg/kg
Dibenzo(a,h)anthracene 4.28 mg/kg

COCs - SUBSURFACE: Benzene 1.5 mg/kg
Dibenzo(a,h)anthracene 0.971 mg/kg

LIMITING SCENARIO: Migration to Groundwater (site-specific):
B enzene 0.195 mg/kg
Dibenzo(a,h)anthracene 13 mg/kg

Construction Worker:
Benzo(a)pyrene 17 mg/kg

TIER D ASSESSMENT:

All surface soil samples are below cleanup objectives for both the construction worker
scenario (Table 3) and the site-specific migration to groundwater scenario (Table 5).

Subsurface soil samples SB3-2.5 and SB3-7.5 are in excess of the migration to
groundwater scenario benzene cleanup objective. All subsurface soil samples are below
cleanup objectives for dibenzo(a,h)anthracene.



L OCATION: - Area D - Tank 1 0-5

MEDIA: Soil

CLASSIFICATION: ._ ._ Industriai/€:©mffieF-erak^^ -,
structures. Use construction worker scenario.

COCs - SURFACE: Benzene 3.1 mg/kg

COCs - SUBSURFACE: Benzene 4.0 mg/kg

LIMITING SCENARIO: Migration to Groundwater (generic):
Benzene (surface) 0.09 mg/kg
Benzene (subsurface) 0.03 mg/kg

TIER II ASSESSMENT:

Surface soil samples S-2 and S-4 are in excess of the cleanup objectives for the migration
to groundwater pathway for benzene.

Subsurface soil samples SB1-2, SB1-7, SB2-1, SB2-6, SB3-1, SB3-6, SB4-2, and SB4-7
are in excess of the cleanup objectives for the migration to groundwater pathway for
benzene. ' .. • ~



LOCATION: Area E - Tank 120-2

MEDL\: Soil

. - - --.--£»**ir-?--- •:••• . . ..--•--"••-
CLASSIFICATION: Industrial/Commercial with no full time workers

and no structures. Use Construction Worker scenario.

COCs - SURFACE: Benzo(a)pyrene 1.25 mg/kg

COCs - SUBSURFACE: NA

LIMITING SCENARIO: Construction Worker:
Benzo(a)pyrene 1 7 mg/kg

TIER H ASSESSMENT:

All surface soil samples are below the cleanup objectives for the construction worker
scenario for benzo(a)pyrene.

All subsurface soil samples are below all cleanup objectives for both the construction
worker and migration to groundwater scenarios.



LOCATION:
Soil

" * ' - . , •ri.'l'r, full time workers
ia

and no structures.

COCs - SURFACE:

COCs - SUBSURFACE:

LIMITING SCENARIO:



LOCATION: Area G - Sulfuric Acid Spill Area

MEDLA.: Soil

^w"^J«v,*V^v^.:.^J«%i,T-"-- - • T ' -~y",//-> • i -^ ,̂«;:»^C;'SKa^Si;a^St-jLAaaur iCAriOrN. Inaustnal/Commercial with no full time workers
and no structures.

COCs - SURFACE: NA

COCs - SUBSURFACE: NA

LIMITING SCENARIO: NA

TIER n ASSESSMENT:

Surface soil samples were analyzed for pH and found to be within the normal limits for
soil acidity.



LOCATION:

MEDIA.

CLASSIFICATION""^

COCs - SURFACE:

Area H - Hawthorne

Soil

IirduVmaT/Comrne"rciaT wi'STnoliilJ time""workers
and no structures. Use Construction Worker scenario.

NA

CO'Cs - SUBSURFACE: Benzene 0.059 mg/kg

LIMITING SCENARIO:

TIER II ASSESSMENT:

Migration to Groundwater (site-specific):
Benzene 0.135 mg/kg

All surface soil samples are below all applicable TACO Tier I cleanup objectives.

All subsurface soil samples are below the site-specific migration to groundwater cleanup
objective calculated for benzene.



LOCATION: Area J - Route 3

MEDL\:

" CLAS SIFIC ATlblV~"~

COCs - SURFACE:

COCs - SUBSURFACE:

Soil

Industrial/Commercial with no full time workers
and no structures. Use Construction Worker scenario.

Dibenzo(a.h)anthracene 2.10 mg/kg

Benzene
B enzo (a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
Chrysene
Dibenzo(a,h)anthracene

0.20 mg/kg
4.94 mg/kg
23.3 mg/kg
9.9 mg/kg
238 mg/kg
18.2 mg/kg

LIMITING SCENARIO: Migration to Groundwater (site-specific):
Benzene
Benzo(a)anthracene
Benzo(b)fluoranthene
Chrysene
Dibenzo(a,h)anthracene

Construction Worker:
Benzo(a)pyrene

0.075 mg/kg
5 mg/kg
12.5 mg/kg
400 mg/kg
5 mg/kg

17 mg/kg

TIER II ASSESSMENT:

All surface soil samples are below the cleanup objectives for the construction worker
scenario and the site-specific migration to groundwater scenario.

Subsurface soil samples SB3-8 and SB3-13 are in excess of the site-specific migration to
groundwater cleanup objectives for benzene. Subsurface soil sample SB 1-8 is in excess
of the migration to groundwater cleanup objectives for both benzo(b)fluOranthene and
dibenzo(a.h)anthracene.
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FILE NUMBER "70,

RETAIN IN FILE UNTIL

'
CHEMICAL SPILL REPORTING FORM

SECTION 1

DATE SPILL OCCURRED:
AREA OR PLANT LOCATION:
MArZRIAL RELEASED:

** TIME: =• • V ,

SECTION 2

CHEMICAL COMPOSITION:

CONSTITUENT APPHQXIMATE AMOUNT

SUBSTANCE RELEASED TO: AMOUNT (LBS)

STORMWATER:

SECTION 3

DESCRIPTION AND CAUSE OF RELEASE: V&fT /-/ t-f

PERSONNEL REPORTING RELEASE: _ ̂
SUPERVISING AREA PERSONNEL PRESENT:

EJT/IRONMENTAL PZRSONNZL PRESENT:

WAS ENVIRONMENTAL IMMEDIATELY INFORMED? X3 YES
C01TTAINMENT AND CLEAN-UP MEASURES:

Q NO
C £>'<$

/

MATERIAL CONTAINERIZED ACCORDING TO- ENVIRONMENTAL DEPARTMENTS
RECOMMENDATION: 0 "YES O NO
SIGNATURE (area superintendent) : ... ^

SECTION 4 (Environmental Department's Responsibility)

LIST ANY REGULATORY AGENCY'S INFORMED AND TIME:

ORIGINAL TO:
COPIES TO:



APPENDIX P-5

AREA D TANK 10-5 SPILL AREA
IEMA INCIDENT 941526

Current Conditions Report
Premcor Refining Group, Inc. / Hartford, Illinois
Appendices/ 4/23/2003 / MMN/BRS
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OITICE OF THE
STJOt OF luJNOIS

March 11. 19*5

GENERAL

Jim Ryan

Mayer, Brown and ?J*tt .
190

RE: Clark Hartford / SpUI Sampling Wan Bcvivoa Approval*

Dear Ms. Skntey:

Imvnidagio confinatha Agcnc/j tcceptsnes of the plan for sampling that was discaced at t
meeting hdd on Fcbnany 27, 1996 between representative* of tbeSt*t8«nda«fc. InitrtUy,Bunis4t
McI^oimcU h^p«9»red»SainpHcg nod Analysis PIxnftr Areas B.C. D, F,J!. and!. In my letter dated
January J 6, 1996, to you •*« promoted addkioul oonpHog » Area* A, E, «nd G as wofl as groondwalcr
sampling in Areas KindL. At tha Fcbnmy 27. 1956, meeting. rqirescnUdives oT CJark presented &e
State with a two pBfC table of proposals for sampling ac the viriocs >ntw io respozactoiw krota rcsod
m my Hfty. Further ducussoni u that meeting raculted in a& apparent agreement regarding a lampling
plan acceptable to all panics. Following are the specifies of that plan « it is tmdcrftOod by the HUnois
EPA rcoreseniatives.

Are« A - representing spiD *940S51

Asph»U spill

NortJwuest af Bio Unit

Surikce fampks (ooe foot bdow post-detaup
fiDmter&cc)

VOC; 4 ramolcs fat

- 3 <»TTIB?« for yutvsi;^ OBO foam S-1. z
2 tod S-3, aad ooo ftora S-4. S-1

and S-4 are blended to be collected jusl octside
UM previous ty remediated pro w the aoatb nd
north respectively,

100 Wwt R»ndoh>h Sirea. Chkupi
«»06 (117) Itt-lMO . TTVT («»> 5tS.J7?i •

Bor.Oi (311} II •*-}«« • TPf: PIS) «H-33H • F.\X- OJJ) »!«»«
<OI»M57-3SO» • TTY: 018) 4 J7-«JI • K4X-
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Ares B - representing spill #941772

Gasoline spill from mixer failure at Tank 35*2

Tank. Area 35-1 &. -1

Art* B - representing spill 4941772

Gasoline spill from mixer failure it Task 35-2

Tank Area 35-3

Area B - rcpnesenttnS spifl #941772

Gasoline spDl fiom mixer failure at Tank 35-2

Tank Art* 5S-1

Area C - representing ipflk W42837 and

overfill of Tank 55-1 and overflow of
gftsoUne spill J&nm drainage from Tank Area
roi?xr failure at Tank 35-2

Tank Are* 55-1

SuHace Jarapks (6" to 12" depth)

: 7 samples fnr ^TF^ (SB-1 thru SB-5 as
proposed, and two TOOTS north and south of SB-3
in line with SB-2, SB-5 and SB- 1, S3-*
rcspnorvdy)

SabsHrfaccsampJec (two Saraples each, eoHectsd
from Uic highest PID reading, and at 5 foot depth
or ground w»tor btcrfaeo for each boring)

1 thro SB-3)
[ \3t propoccd SB-

Surface samples (6" W 12" depth)

VQC: 7 mtmlfcs for BTEX (5 samples in area
affcnndin cut !£ of Tank Area aad 2 samples
from tnaC part not apparently impacted TOt&n, tibfl
tank dike area)

Subsurface mnplca (two aunples each )coCcclcd
iwa tbo Ja'jjuatt ?ID reading, aad at 5 ftot dej«h
or (roundwaur interface for each boring)

!.- 2 horsey fer BTEX (both in
in East '/4 of Tank Area)

Consolidated with rtquircmcau for Aid C, since
alTcdJol

Surfaee implet (6" to 12" depth)

VOC: 7 samples for BTEX (4 it 5B-1 thm SB-4
and three othcrt: one ]ocairdbetw«ee SB-3 and
SIM, ona rnlkxtcd bcrfttcn ihc pipe rack, and
tank 55- 1 ac§«ceni to the ftiftnumon aspect of
ftattank, and one coOeocd between SB-1 and

PNA* 4 coTTTpesttcjflnaplci. etch of 5 discrete
campling points, as indicated in propoial diagram.

Subi«ri*ce svaplt* ((wo tsmplci each borms. a(-
highctt PID reading, and al5 foot depth or
groundwatcr inlcrUcc for «ch baring)

BJEK and Pjjj/^ff 4 borings (M SB-1 lim Sfi-4 os
indicated in lie proposal diagram)
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Area D - representing jpill #941525

Naphtha and. toloeoc

Tank Art* 10-5

Surface samples (6* to 12" depth)

VOC: 4 atrnplet for BT^V «r*j "Naphthalene O. at
five to ten feet on either skjc [east A west) of SB-
3 and 2 more collected between eau-ccnter of
tank and dike wiB)

Subsurface aampJes (two samples collected
from each boring, at higbttt PFD roadinj; and at 5
foot depth or fro«ndwaterinter£ice for each
boring)

VOC: 4 borfnesJbr BTtptj jnd >laphth^krjo f at
SB-1 ibra SB-* as propbtM)

Area E - reprercxiling sprtl #930211

Crudooil

Tank Are* 120-2

Surface sample* (6* to 12" depth)

VOC: 10 aarnqks.fof BTEX f at SB-1 ihru SB.
JO)

PKA»: 4 composte tamolea. eaA of S
sampling point* at indteated in proposal diagrani

Subrar&cc tarapki (cue sample each boring at
highest? ID leading)

BTEX and PNAs: 10 borings (at SB-1 thru SB-10
as indicated in tha proposal diagram)

Area F - Tcprnecting spfflc #942258, *941273,
#942<55,aad*951217

Crude oil and gasoline

Tajik ArtaZOQ-1

Surface jampte (6* to 12" depth)

VOC: 10 samples fbrBTEff (as indicated in
proposal diagram)

?NAs: 4 carftposiTB aanmlcj (each of 5 discrete
sampling paints M indicated in proposal
diagram).

Subsurface sample* (two saTTtPJes each boring ai
highest PTO Tuding. and at 5 foot dcplh or
Srouodwatcr ininrfncc for each boring).

BTEX and Jls" B thro SB-4 as
indicated in the proponl diagram).

Area G - rcprcseniinfi spill #931160

SuUurifi acid

Cooling Tower #5 Area

Surface mnpJc* (0-12*)

nH: of 5
sampling points at indicated in proposal
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Area H - representing spill #941913, #942183

Casail

Art* adjacent to Ewchorn Avenue where feed
supply fines trosa to connect -with Tank 220-7

Area J - rtprejcntins spill *942432

Surface samples (6* to 12" depth)

VOC: I D eamplfes for BTgy (as indicated in
proposal dui&rm)

PNA^? 4_ composite swmolcs(af5 discrete
sampling points each as indicated in proposal
diagram).

Subsurface samples ($y$ samples each boring, at
highest PID reading, and at 5 foot depth or
groundwaiet interfore for cadi boring).

BTEX and PNAsr 10 boringt (at SB-1 thru SB-10
ft indicated io t™ proposal diagram).

Surface samples (6" to 12' depth)

VOC: 4 camples for BTEX ( otdv SB~I thru SB-4
as ntdjeatod in proposal diagram)

2 qptnPQQte 3*nples (of 2 diicreta .'
campling points each u indicated in proposal
diagram, SB- L thro SB-4).

Subcurfaea samples faxio samples each boring, at
highest PID reading, and at 5 foot depth or
grcundwster interface far tack boring).

RTEX inr WA
i&dkstcd in tfeft proposal dto§ram).

(31 SB-J thru SB-£

As for Area K (representing tpil] *?40515 (asphalt)) and Area L (representing Spills #941701,
#950726 and 4950893 (gaseal ftid oil and petroleum leaching)), the Agency has received and reviewed
the "Field Investigation Workplan lor Groundwater S,tmpling at Clark Refining and Marketing. IDC.
Black Oil River Line Release area" dated June 1995 pertaining to Area K and Che "She Assessment
Report - Hartford Rrvor Terminal lor Oaric Refining and Marketing, Inc. Hartford, Kinois" dated

' December 1955 pertoamig to Area. L Pursuant to Clark'J proposed Odd invcstigaiida workpJan and Stic
assessment repon for riles "X" and "L", the Agency requests that the wdls from web of (hcce liies be
tampJed andmowtored for at kast three years. The saa^mj aid a«mrloririg Irequency Csr the first year
shall be on a quarterly baci^the second year on a semiannual basis, and msually ihorBafier. Sampling
shall eontinua until three conseonivc sets of sample data tbcrw levels below groundwaLer quality
standards or groundwolcr cleanup objectives approved by the Agency. The sample parameters proposed
by Oark'i consalant an acceptable. ' •

In addition, soil borrfla and tampling results ftoen Area L ukcn iron the December 1995 sita~
asscsstnont report brve indicated thai volatile samples from scJccuJ teal bonngs arc in excess of the
TACO Class 1 soil cleanup objectives. Qark shall provide ihc Agency tvitb a \vorkploi) to address these,
soils at Area L (River Terminal Location).
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The agreed tdtf-ftilo is that dark shall stud final plan* for Agency approval two vxcda oflrr receipt of
this Ie4te. TJ» Agency (hall in one week fellowing its rocaipt of tha plans. The plans should be sent to
Jim O'Brien with a copy to nw. If yoohave any questions, please do notbesitno 10 call.

Very truly yeoca.

'A^^u—
Jtaia L Morgan f /
Senior Aniataat Aoorii/Gcncral
£nviroaiDeatal Bureau, Springfield

cac.

pc: Jinj O'Brien

John WaKgore

JLMijcs

TOTflL PAGE.07 **



CLARK

April 7, 1997

R E F I N I N G & M A R K E T I N G , INC.

2 0 1 E i s t H a w t h o r n e

H a r t f o r d , I l l i n o i s 6 2 0 4 8 - 0 0 0 7

ph 6 1 8 - 2 5 4 - 7 3 0 1 f x 6 1 8 - 2 5 4 - 6 0 6 4

Mr. Jim O'Brien
Office of Chemical Safety
Division of Environmental Programs
Illinois Environmental Protection Agency
2200 Churchill Road, P.O. Box 19276
Springfield, IL 62794

Re: State vs. Clark. PCB 95-163

Dear Mr. O'Brien,

Please find attached a copy of the Bums &. McDonnell Waste Consultants, Inc. report
entitled Summary Report: Surface and Subsurface Investigations of Spills at the Clark
Hartford Refinery dated April 1997. This report summarizes the field sampling activities
and analytical results for Areas A through H, and Area J at the Clark Hartford Refinery.
Field activities were conducted in accordance with the sampling and analysis plans
approved by the Illinois EPA.

The preliminary findings show that Clark's remediation efforts have been successful.
Selected areas may require further evaluation. We believe the remediation goals should
take into account the former and future industrial use of the sites and the minimal risk of
exposure to the public. If you have any questions, feel free to contact Bill Irwin at (618)
254-7301 ext. 266.

Sincerely,

:orrest B. I^ruher
Refinery Manager

Enclosure

cc: John Sherrill
Tom Powell
Tom Miller

RECEIVED

APR J 1997

IEPA/DLPC



SUMMARY REPORT:
SURFACE AND SUBSURFACE INVESTIGATIONS OF

SPILLS AT THE CLARK HARTFORD REFINERY
FOR

CLARK REFINING AND MARKETLNG, INC.
HARTFORD REFINERY
HARTFORD, ILLINOIS

SEPTEMBER 1996

Project No. 94-155-4-056

Burns & McDonnell Waste Consultants, Inc.
Engineers - Geologists - Scientists

St. Louis, Missouri
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INTRODUCTION

This report presents, the results of nine separate surface and subsurface investigations associated

with reported spills at the Clark Refining and Marketing, Inc.'s (Clark) Hartford, Illinois

Refinery. These spills occurred between December 6, 1991 and July 7, 1995 at or near the

Hartford Refinery. Clark's Hartford Refinery is located in Hartford, Illinois, approximately 10

miles north of St. Louis, Missouri.

The site investigation reports included herein present data obtained as a result of soil sample

collection and analysis conducted as part of Clark's efforts to investigate areas impacted by these

documented releases. Soil sampling and analysis at each site was conducted according to the site

specific Sampling and Analysis Plan generated by Burns & McDonnell Waste Consultants, Inc.

(BMWCI) and approved by the Illinois Environmental Protection Agency. BMWCI personnel

provided oversight of all field activities described in the following reports.

bm55 IXprojecuVclarkVhanfordVreport^summary TC-2
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1.0 INTRODUCTION

1.1 GENERAL

The following describes the site investigation activities used to further characterize the condition of the

Tank 10-5 diked area (Site) for Clark Refining & Marketing, Inc. (Clark) in Hartford, Illinois. The results

of this characterization were used, in addition to previous surface sampling conducted in October, 1995, to

determine the approximate vertical and horizontal extent of subsurface contamination at the Site due to this

release (Illinois Environmental Protection Agency Spill #941526). This site investigation report provides:

site geology and hydrology, a description of the field work performed; methods, procedures, and analyses

used; chemical analytical data; and a summary of contaminant occurance. The location of the Site is

illustrated on Figure 1.

1.2 SITE HISTORY AND DESCRIPTION

On July 9, 1994, Clark had a release of approximately 308 barrels of naphtha and toluene into the Tank

10-5 diked area. All the material was contained within the confines of the secondary containment dike.

The area around Hartford and the refinery had experienced heavy rain prior to the release, thus the diked

area surrounding Tank 10-5 was full of water. Clark personnel used vacuum trucks to recover the product

and rain water from the diked area. When the levels of water began to diminish, Clark personnel added

additional water to the diked area to insure that the material which had been spilled remained floating on

the top of the water and could only minimally contact soil in the area. Clark estimates approximately 307

barrels of the product and 680 barrels of water were recovered. Recovered product was rerun through the

process units, while the recovered water was treated in the aggressive biological wastewater treatment

process.

Following recovery of the product, Clark initiated a modified biological augmentation program to

remediate the soil surrounding Tank 10-5 by applying activated sludge from the aggressive biological

wastewater treatment process to the soil. Clark collected a composite soil sample from the impacted area

on June 5, 1995. Grab soil samples were also collected on August 1, 1995 from the same locations as the

previous composite sample.

On June 28, 1995, Clark began excavating soil surrounding Tank 10-5. Between June 28 and June 30,

1995, four roll off containers were loaded with soil from this area. Approximately 50 cubic yards of soil

bm279\94155\045\rpt\clrkrpt3 1-1



was disposed of at Laidlaw Landfill in Roxana, Illinois. Clark resampled the area on October 12, 1995 by

collecting grab soil samples from the locations previously sampled for the composite. Soil samples were

analyzed for BTEX and PNAs. A more detailed description of the previous sampling activities and the

laboratory results is contained in the Burns & McDonnell Waste Consultants, Inc. (BMWCI) report

Summary Report of Spills at the Clark Hartford Refinery for Clark Refining and Marketing. Inc. of

November 1995. The Site is depicted in Figure 2.

hm279\9415 5\045\rpt\clrkrpt3 1 -2



2.0 HYDROGEOLOGY

2.1 REGIONAL HYDROGEOLOGY

The Site lies within the Alluvial Valleys Region as defined in United

States Geological Survey Water-Supply Paper 2242, 1984. The Alluvial Valleys Region is commonly

underlain by sand and gravel as well as silt and clay. The surficial deposit of sand and gravel is commonly

underlain by interbedded silt and clay in turn underlain by a basal layer of sand and gravel. Locally, these

units are collectively known as Cahokia Alluvium. The subsurface material in the Site area consists of

Quartemary Alluvium, which is made up of modern river floodplain deposits of poorly-sorted sands, silts,

and clays with some sandy gravel. The alluvium ranges in thickness from 50 to 200 feet below the ground

surface (bgs).

The sequence of deposits in the Alluvial Valleys Region is dependant on the depositional history. The

sands and gravels in the valleys of major streams, such as the Mississippi River, are commonly overlain by

deposits of clay and other fine-grained alluvium deposited during floods following the end of the glacial

period.

The alluvial deposits are recharged by precipitation on the valleys, groundwater moving from the adjacent

and underlying aquifers, and overbank flooding of the streams. Water in the alluvial deposits discharges to

the streams in the valleys.

The underlying bedrock in the Hartford area is composed of Mississippian age interbedded limestones,

sandstones, and shales of the Lower Chesterian Series. Regionally, these units dip east toward the center

of the Illinois Basin. The Illinois Basin is the major geologic structure in the region.

2.2 LOCAL HYDROGEOLOGY

Soil borings were completed to a maximum of 7 feet below ground surface (bgs) at this location.

Sediments encountered during drilling included mainly greenish to dark grey silty clays with some shallow,

gravelly topsoil. Groundwater was not encountered during drilling. Soil boring logs are included as

Appendix A.

bm279\94155\045\rpt\clrkrpt3 2-1



3.0 FIELD INVESTIGATION ACTIVITIES

To determine the approximate vertical and horizontal extent of petroleum hydrocarbons at the Site, four

surface soil samples were collected and four soil borings were drilled and sampled. The sampling

locations were concentrated around Tank 10-5 and are shown on Figure 2.

3.1 SURFACE SOIL SAMPLE COLLECTION

To determine the presence of surface contaminants in the vicinity of the release, four surface soil samples

were collected and analyzed for naphthalene and benzene, toluene, ethylbenzene, and total xylenes

(BTEX) by United States Environmental Protection Agency (EPA) Method 8020. Surface soil samples

were collected at a depth of 6 inches below ground surface to insure sampling of native soil. Soil samples

were placed in laboratory-cleansed jars after collection.

3.2 DRILLING AND SUBSURFACE SOIL SAMPLE COLLECTION

Four soil borings were drilled in the vicinities of Tank 10-5. The first 2.5 feet of each boring was field

screened with a photoionization detector (PID). Each boring was completed to a depth of 5 feet below the

highest PID reading, as measured in the top 2.5 feet. Soil borings were drilled using an all terrain vehicle

(ATV) mounted drill rig with hollow stem augers and were continuously sampled using split spoon

samplers. Drilling logs are included in Appendix A.

Subsurface soil samples were collected from the location of the highest PID reading and from the bottom

of the boring. Soil samples were removed from the samplers with minimal disturbance and placed in

laboratory-cleansed jars.

3.3 SAMPLE COLLECTION PROTOCOL

Personnel responsible for activities associated with collection of soil samples followed standard procedures

to reduce the possibility of contamination and cross-contamination of the samples prior to delivery to the

laboratory. Clean, decontaminated sampling equipment was used at each sampling location. Soil samples

were placed in a cooler with ice and promptly delivered to the analytical laboratory using chain-of-custody

procedures. All laboratory analyses were performed in accordance with EPA methodology by American

Technical and Analytical Services, Inc., of Maryland Heights, Missouri. The laboratory results and chain-

of-custody forms for surface soil samples are included in Appendix B.

* * * * *



4.0 CONTAMINANT OCCURRENCE

Four surface and four subsurface soil samples were collected and submitted for laboratory chemical

analysis to delineate the approximate horizontal and vertical extent of soil impacted by petroleum

hydrocarbons at the site. The analytical laboratory reports are contained in Appendix B.

4.1 SURFACE SOIL SAMPLES

Of the four surface soil samples analyzed for BTEX constituents, two exceed the Illinois EPA Tiered

Approach to Cleanup Objectives (TACO) Tier 1, Table B Soil Cleanup Objectives for

Industrial/Commercial Properties. Soil samples S-2 and S-4 exceed the TACO Tier 1 values for benzene

only. All four surface soil samples are below the TACO Tier 1 values for naphthalene. The results of

surface soil sample analyses are summarized in Table 1. . .

4.2 SUBSURFACE SOIL SAMPLES

Eight subsurface soil samples were collected from four soil borings and submitted for laboratory analysis

of BTEX and naphthalene by EPA Method 8020. All four soil borings exceed TACO Tier 1 values for

benzene. All.subsurface soil samples are below the TACO Tier 1 values for the remaining BTEX

constituents and naphthalene. The results of subsurface soil sample analyses are summarized in Table 2.

* * * * *



5.0 CONCLUSIONS

No free petroleum product was encountered during soil sampling.

No surface or subsurface soil samples exceed TACO Tier 1 values for naphthalene or toluene.

These compounds would representative of the released material, naphtha and toluene.

* * * * *



TABLE 1
Summary of Surface Analytical Results

Clark Refining & Marketing, Inc.
Area D, Tank 10-5 Tank Yard

Hartford, Illinois

Naphthalene ug/Kg 30,000 125 2,500 12

Sample Number: ;

Sample Date: ; Units

COMPOUND

BTEX

Benzene

Toluene

Ethylbenzene

Xylenes (total)

Total BTEX

ug/Kg

ug/Kg

M9/Kg

pg/Kg
ug/Kg

TACO

Tier 1 CUO1

20

5,000

5,000

74,000

S-1 j S-2

06/04/96

RL

1

1

1

1

06/04/96

Result DL

7

BDL

BDL

BDL

7

125

125

125

125

Result

270*

140

190

1,200

S-3

06/04/96

DL

1

1

1

Result

1

BDL

BDL

.1 i BOL

1,800 ; 1

S-4

06/04/96

DL

125

125

125

1250

Result

3,100'

970

2,400

4,400

10,870

125 5.100

1 - IEPA Tiered Approach to Cleanup Objectives Tier 1, Table B Soil Cleanup Objectives for Industrial/Commercial Properties

BTEX - Benzene, Toluene, Etriylbenzene, and Xylenes analyzed by EPA Method SW846-8020

DL - Detection Limit

ug/Kg - Microgram per kilogram

BDL - Below detection limit

NL - Compound not listed in TACO Tier 1, Table B

48S" - Abuva TACO Tier 1, Table 3, Industrial/Commercial Cleanup Cbjactivsiingestion, inhalation, and/or migration to groundvvatsri



* TAb..£2
Summary of Subsurface Analytical Results

Clark Refining & Marketing, Inc.
Area D, Tank 10-5 Tank Yard

Hartford, Illinois

Sample Number:

Sample Dale:

COMPOUND

BTEX

Benzene

Toluene

Ethylbenzene j ,

Xylenes (total)

Total BTEX

Units

pg/Kg

pg/Kg
pg/Kg
pg/Kg

pg/Kg

TACO

Tier 1 CUO1

20

5.000

'' 5,000 ,

74,000

SB-1-2

06/04/96

RL

5

5'':.

125

125

Result

160*

41

140

310

651

SB-1 -7

06/04/96

DL

125

125

125

125

Result

4000*

920

2,100

2,500

9.520

SB-2-1

06/04/96

DL

10

•°
10

10

Result

240*

36

29

66

371

SB-2-6

06/04/96

DL

125

125

125

125

Result

870*

220

BDL

520

1.610

SB-3-1

06/04/96

DL

125

125

125

125

Result

130*

BDL

140

250

520

SB-3-6

06/04/96

DL

125

125

125

125

Result

210'

BDL

580

750

1.540

SB-4-2

06/04/96

DL

5

5

5

5

Result

110'

39

55

170

374

SB-4-7

06/04/96

DL

1,250

1,250

1,250

1,250

Naphthalene ug/Kg 30,000 125 300 1250 14.000 10 170 125 3,200 125 2900 125 2100 5 270 1250

Result

2500'

1,600

BDL

6,200

10,500

9500

1 - IEPA Tiered Approach to Cleanup Objectives Tier 1. Table B Soil Cleanup Objectives for Industrial/Commercial Properties

BTEX - Benzene, Toluene, Ethylbenzene, and Xylenes analyzed by EPA Method SW846-B020

DL - Detection Limit

pg/Kg - Microgram per kilogram

BDL • Below detection limit

NL - Compound not listed In TACO Tier 1. Table B

488* - Above TACO Tier 1, Table B, Industrial/Commercial Cleanup Objectlveflngestion, Inhalation, and/or migration to groundwater)

*oiV\lab3 Wk4
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November 10, 1997

Mr. Jim O'Brien, Manager
Office of Chemical Safety
Illinois Environmental Protection Agency
P.O. Box 19726
Springfield, IL 62794-9726

Re: Tiered Approach Objective Assessment

Dear Mr. O'Brien,

Enclosed is a copy of the Tiered Approach Objective assessment for the spill sites at the
Hartford Refinery that was prepared by Bums & McDonnell. Clark Refining and
Marketing, Inc. will provide your department with remediation techniques for two of the
remaining sites in the near nature.

Please call me at 618-254-7301, extension 218 with your questions.

Sincerely,

/

/"/

Massood Modarres
Environmental Engineer

cc: John Sherrill
Tom Miller
File



Inc.

Novembers, 1997

Mr. Jim O'Brien
Office of Chemical Safety
Illinois Environmental Protection Agency
2200 Churchill Road
Springfield, Illinois 62794-9276

Re: Clark Refining & Marketing, Hartford Refinery: IEPA Spill Nos. 940851,
941772.942837.941526.930211. 942288.947873.931160.941913.942188.
and 942432

UCnssens Court
Fenlon, Missouri 63026

Phone:314305-0077
Fax:314326-8295

Dear Mr. O'Brien:

On behalf of Clark Refining & Marketing, Inc. (Clark), Bums & McDonnell Waste
Consultants, Inc. (BMWCI) is pleased to present this Tiered Approach to Cleanup
Objectives (TACO) assessment of the above-listed spill sites at the Clark Hartford
Refinery. Site investigations were completed at each of these spill sites and summarized
in the September 1996 report by BMWCI titled Summary Report: Surface and
Subsurface Investigations of Spills at the Clark Hartford Refinery. In this letter report,
the data compiled in the September 1996 report for each spill site is evaluated for
compliance with TACO Tier I arid Tier II cleanup objectives.

SOIL SAMPLES
Soil sample analytical data for surface and subsurface samples is summarized in Tables 1
and 2, respectively. Tables 1 and 2 are condensed from the September 1996 report and
list only the contaminants detected at each spill site in excess of TACO Tier I Cleanup
Objectives for Industrial/Commercial properties. Each spill site is designated by the area
name assigned in the September 1996 report: Area A is No. 9940851; Area B is No.
941772; Area C is No. 942837; Area D is No. 941526; Area E is No. 930211; Area F is
Nos. 942288 and 947873; Area G is No. 931160; Area H is Nos. 941913 and 942188; and
Area J is No. 942432. Spill areas are shown on a map of the refinery, included as Figure
1. Samples from areas that are not listed in the tables were all below the
Industrial/Commercial cleanup objectives. TACO Tier 1 Exposure-Route Specific
Values for Soils are summarized for the contaminants of concern in Table 3 for the
Industrial/Commercial, Construction Worker, and Migration to Groundwater scenarios.

In addition to the soil sampling completed for the September 1996 report, soil samples
were collected September 23, 1997 from four areas for analysis of organic carbon. Soil
samples were collected from two locations each in Areas B, C, H, and J, and analyzed for



Mr. O'Brien
Novembers, 1997
Page 2 "

Organic Matter using ASTM D2974-87 and for Total Organic Carbon using EPA SW-
846. The samples were collected from below the contaminated zone at depths ranging
from 7 to 12 feet below ground surface. Analytical data is presented in Table 4.
Although both methods are approved for determination of the fraction of organic carbon
(/^c), the site-specific fx values used for this assessment were calculated from the ASTM
method of analyzing for organic matter. These values are also presented in Table 4.

TIER II CLEANUP OBJECTIVES
The site-specific^ was evaluated for Areas B, C, H, and J so that site-specific cleanup
objectives could be calculated for the Migration to Groundwater pathway. The TACO
Tier I cleanup objectives given in TACO Appendix B, Table A for the Migration to
Groundwater pathway are calculated for subsurface soil samples with a default y .̂ value
of 0.002 gm/gm. Table 5 presents the site-specific cleanup objectives for the Migration
to Groundwater pathway in addition to the surface and subsurface soil default objectives.
The site-specific cleanup objectives were calculated using Equation S17 in TACO
Appendix C, Table A. Default values for clay soil were used for density and porosity
values. .

To use calculated site-specific cleanup objectives, TACO specifies three additional
concentration limits that cannot be exceeded for a site:

- the soil saturation limit for each chemical (calculated according to Section
742.220) cannot be exceeded,

- the soil attenuation capacity for each site (calculated according to Section
742.215) cannot be exceeded, and

- a weighted average of 1 (calculated according to Section 742.720) cannot be
exceeded at each site for chemicals that target the same organ.

According to TACO Table E in Appendix A, the contaminants of concern to this study
that target the same organ include only toluene and ethylbenzene, which both target the
kidneys. These contaminants are present together above TACO Tier 1
Industrial/Commercial cleanup objectives for Area B only. Of the 8 samples listed in
Table 1, the weighted average exceeds 1 for samples S-1 and S-13.

The soil attenuation capacity is represented by the organic carbon concentration in the
soil at each site. The total concentration of all organic contaminants of concern at a site is



Mr. O'Brien
November 3, 1997
Page 3

compared to the total organic material in the soil at that site. The total organic
contaminant concentrations for all areas discussed in this assessment fall below the
default organic matter concentration of 2000 milligrams per kilogram (mg/kg). (Please
refer to the September 1996 report for complete soil analytical data.)

Soil saturation limits for benzene, toluene, ethylbenzene, and xylenes (BTEX) are given
in TACO Appendix A, Table A. As indicated in the footnotes of Table 5, soil saturation
limits are used as cleanup objectives when calculated objectives exceed the saturation
limits.

TIER II ASSESSMENTS
In the following pages, each area is individually evaluated relative to the calculated
TACO Tier II cleanup objectives presented in Table 5. All of the areas discussed in this
assessment are areas that do not support full-time workers or structures. Clark personnel
are present in the areas only intermittently and these areas are not generally accessible to
the public. It is therefore reasonable at each of these sites that the construction worker
scenario be used for the ingestion and inhalation cleanup objectives.

Each of the assessment pages in Attachment A addresses the status of a single area. The
contaminants of concern (COCs) in both surface and subsurface soil are represented by
the highest concentration for each in that area (refer to Tables 1 and 2 for complete soil
sample information). In cases were detection limits exceed the cleanup objectives, non-
detect samples are considered to be in excess of the cleanup objectives. The limiting
scenario(s) for each area are determined by selecting the most conservative cleanup
objectives from Table 5. The Tier II assessment for each area is then a direct comparison
of the site data with the most conservative site-specific cleanup objectives.

SUMMARY
TACO assessment of each of the areas at the Clark Refinery, as shown in Attachment A,
indicates that Areas A, E, F, G, and H are all below TACO Tier II cleanup objectives for
the applicable contaminant pathway scenarios. These areas do not require further
assessment or remediation.

Area B, surrounding Tank 35-2 in the tank yard, has surface and subsurface
concentrations of BTEX constituents that exceed the TACO Tier II cleanup objectives.
The cleanup objectives for this area include the calculated site-specific concentration for
benzene (migration to groundwater pathway), and the construction worker scenario
concentrations for TEX.



Consultants,

Mr. O'Brien
November 3, 1997
Page 4

Area C, surrounding Tank 55-1 in the tank yard, has subsurface soil concentrations of
benzene in two samples that exceed the Tier II cleanup objectives. The benzene cleanup
objective for this area is a calculated site-specific concentration for the migration to
groundwater pathway.

Area D, surrounding Tank 10-5 in the tank yard, has surface and subsurface soil
concentrations of benzene that exceed Tier II cleanup objectives. The benzene cleanup
objectives for this area are the generic TACO Tier I values, migration to groundwater
pathway, for surface and subsurface soil.

Area J, along Illinois Route 3, has two subsurface soil samples in excess of the Tier II
cleanup objectives for benzene, and one subsurface soil sample in excess of the Tier II
cleanup objectives for benzo(b)fluoranthene and dibenzo(a.h)anthracene. The cleanup
objectives for this area are calculated site-specific concentrations, migration to
groundwater pathway, for these three contaminants.

If you have any questions concerning this assessment, please contact me at (314) 305-
0077, ext. 226.

Paul Christian
Project Manager

attachment

bml I34\projects\clark\retlnery\reports\l 103ltr.wpd



Table!
Tier II Surface Soil Sample Summary

Clark Refining & Marketing
Clark Refinery

Hartford, Illinois

^&f»38S|p$
EtnylBflnzaneS

Xylenes

Benzo(a)anlhracene

Benzo(b)fluoranthene
mmm^jrjiiv-i-rv./vv>^-v£->*K-'^-i?«i-t-«iv*-rttwBenzo|̂ )pyran8j|«|f5S

ifttmrasiiiityvi||̂ |)ip^̂ |

;cans!

Area A

S-5

Area B

S-1

J3JJSS
ill®

gif

S-3 S-6

Area C Area 0 Area E

SB-SS SB-6S

Tl

* All sample data reported in milligrams per kilogram (mg/kg)



Table2
Tier II Subsurface Soil Sample Summary

Clark Refining & Marketing
vui ix

Hartford, Illinois

Xylenes

Benzo(a)anthracene

Benzo(b)fluoranlhene

Xylenes

Benzo(a)anlhracene

Benzo(b)riuoranlhene
m

All sample data reported In milligrams per kilogram (mg/kg)



Table 3
Exposure-Route Specific Values for Soils

Illinois Tiered Approach to Cleanup Objectives

Industrial/Commercial Construction Worker

Ingestion Inhalation Ingestion Inhalation

~I
Migration to

Groundwater

Benzene-

Toluene ~

Ethylbenzene , ^

Xylenes

Benzo(a)anthracene

Benzo(b)fluoranthene

T5

400

410

4,300

410,000

,20,000

410,000

170

170

"V *pE*_r* '**rs*te*«
**~ "" ~tL̂

~̂r O" 5*'*x« »i av ̂ "5?«.̂ ,̂,c
410 150

2

5

* All sample data reported in milligrams per kilogram (mg/kg)

"All information reproduced from Title 35, Subtitle G, Chapter I, Subchapter f, Part 742, Appendix B, Table B



Table 4
Summary of Fraction Organic Carbon Analysis

Clark Refining & Marketing
Clark Refinery

Hartford, Illinois

Sample
..t:-±;7Vt~- •

Location & Number

Sample
-—i,--.—

Date

Organic Matter Tot Organic Carbon Average Fraction. .!

ASTM 02974-87 EPA SW-846 ; Organic Cartoon1 !

* All sample data reported in milligrams per kilogram (mg/kg)
1 = Average is calculated using ASTM Method data only.



Table 5
Tier II Cleanup Objectives - Soil
Industrial/Residential Scenario

Migration to Groundwater Pathway
Illinois Tiered Approach to Cleanup Objectives

I TACO Generic Cleanup Objectives Site Specific Cleanup Objectives.

Surface Subsurface Area B Area C Area H Area J

(foe =0.006) (foe = 0.002) (foe = 0.015) (foe = 0.01 3) (foe = 0.009) (foe = 0.005)

Xylenes

Benzo(a)anthracene

Benzo(b)fluoranthene
•.!-r-,"rs:: ~'«;t:';S;j!*;?""""J'£r'

410"

6

15

Dibenzb(a,ti)anthracene

150

2

5
f-n-n* '3ci<^V'**t.sr*fc'-.i^^*'

V*iT* ,** "* ""'*;™ -\;N-«"
..•>* * , *ff rt'.-r> « • * » * » .

. OC225":;;-".?::

410**

15

37,5

0.135 :";-:

410™

13

'$£S£iM§S£&i$s&x£
410**

g
375

5

32.5 | 22.5
-*>:̂ »'*2Ĵ $W*^BS3¥?">OT5SK*^^

~S2,3^&$&S3&
•-j..:^" r".-::. "5*t.t*

: • " • la '- '^j 's"

| 12.5
ŝ Sl̂ .riTt

* All sample data reported in milligrams per kilogram (mg/kg)

" Cleanup Objective calculations are limited by the soil saturation concentration (410 mg/kg)
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LOCATION: . Area A - NW of Biological Treatment Unit

MEDIA: Soil

,,CLASSIFICATION: ~^,^--Indusliial/£.0mrnerciat-v/itjvno---full time workers
and no structures. Use Construction Worker scenario.

COCs - SURFACE. Benzo(a)pyrene 1.21 mg/kg
Dibenzo(a,h)anthracene 2.25 mg/kg

COCs - SUBSURFACE: N/A

LIMITING SCENARIO: Migration to Groundwater (generic surface):
Benzo(a)pyrene 24 mg/kg
Dibenzo(a,h)anthracene 6 mg/kg

TIER II ASSESSMENT:

Surface soil concentrations of both benzo(a)pyrene and dibenzo(a,h)anthracene are below
_ . the cleanup objectives for both the construction worker scenario and the migration to

groundwater scenario.



LOCATION:

MEDIA:

Area B - Tank 35-2

Soil

CLASSIFICATION:
tsSap-~-^r:^ss^--*--x^:.^' - -:

COCs - SURFACE.

COCs - SUBSURFACE:

LIMITING SCENARIO:

TIER H ASSESSMENT:

Industrial Commercial with no full time workers and no
.•_..-. .. .. . ~C*ij^~-— ' ^ ' -

structures. Use construction worker scenario.

Benzene
Toluene
Ethylbenzene
Xylenes

Benzene
Toluene
Ethylbenzene
Xylenes

53 mg/kg
>75 mg/kg
>75 mg/kg
>75 mg/kg

3.2 mg/kg
15 mg/kg
16 mg/kg
>75 mg/kg

Migration to Groundwater (site-specific):
Benzene 0.225 mg/kg

Construction Worker:
Toluene 47 mg/kg
Ethylbenzene 58 mg/kg
Xylenes 410 mg/kg

Surface soil samples S-1, S-3, S-8, S-9, S-10, and S-13 are in excess of the limiting
scenario cleanup objective for benzene; surface soil samples S-1, S-9, and S-13 exceed
the objective for toluene; surface soil sample S-13 exceeds the ethylbenzene objective,
and surface soil samples S-1, S-9, and S-13 exceed the xylenes cleanup objective. In
addition, the weighted average of toluene and ethylbenzene concentrations exceed 1 for
soil samples S-1 and S-13.

Subsurface soil samples SB 1-1, SB 1-5, SB2-2, SB3-2, SB3-7, SB4-2, and SB7-5 are in
excess of limiting scenario cleanup objectives for benzene. Subusurface soil samples
SB 1-1 and SB3-2 are potentially in excess of the cleanup objective for xylenes.



LOCATION: AreaC -Tank 55-1

MEDIA.

^-CLASSIFICATION:

COCs - SURFACE:

COCs - SUBSURFACE:

LIMITING SCENARIO:

Soil

TIER U ASSESSMENT:

structures. Use construction worker scenario.

Benzo(a)pyrene
Dibenzo(a,h)anthracene

Benzene
Dibenzo(a,h)anthracene

2.90 mg/kg
4.28 mg/kg

1.5 mg/kg
0.971 mg/kg

Migration to Groundwater (site-specific):
Benzene 0.195 mg/kg
Dibenzo(a,h)anthracene 13 mg/kg •

Construction Worker:
Benzo(a)pyrene 17 mg/kg

All surface soil samples are below cleanup objectives for both the construction worker
scenario (Table 3) and the site-specific migration to groundwater scenario (Table 5).

Subsurface soil samples SB3-2.5 and SB3-7.5 are in excess of the migration to
groundwater scenario benzene cleanup objective. All subsurface soil samples are below
cleanup objectives for dibenzo(a,h)anthracene.



LOCATION: - Area D - Tank 1 0-5

MEDIA: Soil

-. . CLASSIFICATION: ._ ,._.!ndustrid&ibnHnereM-;^^ -,
structures. Use construction worker scenario.

COCs - SURFACE: Benzene 3.1 mg/kg

COCs - SUBSURFACE: Benzene 4.0 mg/kg

LIMITING SCENARIO: Migration to Groundwater (generic):
Benzene (surface) 0.09 mg/kg
Benzene (subsurface) 0.03 mg/kg

TIER II ASSESSMENT:

Surface soil samples S-2 and S-4 are in excess of the cleanup objectives for the migration
to groundwater pathway for benzene.

Subsurface soil samples SB 1-2, SB 1-7, SB2-1, SB2-6, SB3-1, SB3-6, SB4-2, and SB4-7
are in excess of the cleanup objectives for the migration to groundwater pathway for
benzene.



LOCATION : Area E - Tank 1 20-2

MEDLA: Soil

* - - - - - ~ . - -

CLAbislf iCAliOiN: Industnal/Commercial with no rull time workers
and no structures. Use Construction Worker scenario.

COCs - SURFACE: Benzo(a)pyrene 1.25 mg/kg

COCs - SUBSURFACE: NA

LIMITING SCENARIO: Construction Worker:
Benzo(a)pyrene 1 7 mg/kg

TIER H ASSESSMENT:

All surface soil samples are below the cleanup objectives for the construction worker
scenario for benzo(a)pyrene.

All subsurface soil samples are below all cleanup objectives for both the construction
worker and.migration to groundwater scenarios. •



LOCATION: Area F - Tank 200-1

MEDIA: Soil

"••".liZi^ifi'-KZfsiliaufS&rr-"-'"" •i"~S^~-^--''T"-"-^K~ - --.-^we-iT.!-.'. --- '••• _ _ .,..-'Sisi2 î
CLASSinCATION: Industrial/Commercial with no full time workers

and no structures.

COCs - SURFACE: NA

COCs - SUBSURFACE: NA

LIMITING SCENARIO: NA

TIER II ASSESSMENT:

All surface and subsurface soil samples are below all applicable cleanup objectives.



LOCATION: Area G - Sulfuric Acid Spill Area

MEDLA: Soil

'CLASSIFICATION":'• " Industrial/Commercial wTth~ho~ftun:iir:e workers"" "~
and no structures.

COCs - SURFACE: NA

COCs - SUBSURFACE: NA

LIMITING SCENARIO: NA

TIER H ASSESSMENT:

Surface soil samples were analyzed for pH and found to be within the normal limits for
soil acidity.



LO-CAT1ON: Area H - Hawthorne

MEDIA: Soil

CLASSIFICATION: "~"~ IifdusmaT/ComrnerciaT witrTncTtufi time"workers
and no structures. Use Construction Worker scenario.

COCs - SURFACE: NA

COCs - SUBSURFACE: Benzene 0.059 mg/kg

LIMITING SCENARIO: Migration to Groundwater (site-specific):
Benzene 0.135 mg/kg

TIER II ASSESSMENT:

All surface soil samples are below all applicable TACO Tier I cleanup objectives.

All subsurface soil samples are below the site-specific migration to groundwater cleanup
objective calculated for benzene.



LOCATION:

MEDLA:

Area J - Route 3

Soil

Industrial/Commercial with no full time workers
and no structures. Use Construction Worker scenario.

COCs - SURFACE:

COCs - SUBSURFACE:

Dibenzo(a,h)anthracene

Benzene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
Chrysene
Dibenzo(a,h)anthracene

2.10 mg/kg

0.20 mg/kg
4.94 mg/kg
23.3 mg/kg
9.9 mg/kg
238 mg/kg
18.2 mg/kg

LIMITING SCENARIO: Migration to Groundwater (site-specific):
Benzene
Benzo(a)anthracene
Benzo(b)fluoranthene
Chrysene
Dibenzo(a,h)anthracene

Construction Worker:
Benzo(a)pyrene

0.075 mg/kg
5 mg/kg
12.5 mg/kg
400 mg/kg
5 mg/kg

17 mg/kg

TIER II ASSESSMENT:

All surface soil samples are below the cleanup objectives for the construction worker
scenario and the site-specific migration to groundwater scenario.

Subsurface soil samples SB3-8 and SB3-13 are in excess of the site-specific migration to
groundwater cleanup objectives for benzene. Subsurface soil sample SB 1-8 is in excess
of the migration to groundwater cleanup objectives for both benzo(b)fluoranthene and
dibenzo(a.h)anthracene.



November 20,1997 . ' .
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Mr. Jim O'Brien
Office of Chemical Safety
Illinois Environmental Protection Agency
2200 Churchill Road ; ?r
Springfield, Illinois 62794-9276

Re: Clark Refining & Marketing, Hartford Refinery:
IEPA Spill Nos. 940851,941772, 942837, 941526,
930211. 942288. 947873. 931160. 941-913. 942188. and 942432

Dear Mr. O'Brien: - _ ili

On behalf of Clark Refining & Marketing, Inc. (Clark), Bums & McDonnell Waste
Consultants, Inc. (BMWCI) is pleased to present this proposal for remediation activities
at the Clark Refinery Spill Sites listed above. Site investigations were completed at each
of these spill sites and summarized in the September 1996 report by BMWCI titled
Summary Report: Surface and Subsurface Investigations of Spills at the Clark Hartford
Refinery. Each spill site is designated by the area name assigned in the September 1996
report: Area A is No. 9940851; Area B is No. 941772; Area C is No. 942837; Area D is
No. 941526; Area E is No. 930211; Area F is Nos. 942288 and 947873; Area G is No.
931160; Area H is Nos. 941913 and 942188; and Area J is No. 942432. A Tiered
Approach to Cleanup Objectives (TACO) Tier II assessment of each area was also
completed by BMWCI and summarized in the November 3, 1997 BMWCI letter to the
Illinois Environmental Protection Agency (IEPA). In the November 3, 1997 letter, Areas
A, E, F, G, and H were all determined to be below Tier n cleanup objectives, making
remediation of these areas unnecessary. This letter, on the basis of the TACO Tier n
assessment, presents Clark's proposed remedial approaches for each of the remaining
spill areas (Areas B, C, D, and J).

*' / As detailed in the November 3,1997 letter, Area B has surface and subsurface soil
/ samples in excess of TACO Tier II cleanup objectives (CUOs) for benzene, toluene,

y, / ethylbenzene, and xylenes (BTEX). Of the 7 subsurface soil samples in excess of Tier II
^ / CUOs, 4 are located within the top 2 feet of the surface, including the 2 samples with the
/ highest benzene concentrations. As the majority of the contamination is shallow (less

than 2 feet below ground surface), proposed remediation efforts at this are3 include
surface application of heterotrophic bacteria and soil aeration through disking. Therefore,
remediation efforts will be concentrated on the top 2 feet of soil in this area.

17 Cm sens Court
Fenlon. Missouri 63026

Phone:314305-0077
fax: 3 4 32U295



Mr. O'Brien
-November 20, 1997
Page 2

f
Area C, as detailed in the November 3, 1997 letter, has only two samples in excess of
Tier II CUOs for benzene. Both of the subsurface soil samples were collected from soil
boring SB-3 at depth^of-2J_andJ7^^eet^fiSf4ndicatmg4ocalizejLhistorical ___

these benzene concentrations do not appear to be related to the spil
jvent of interest in this report, additional remediation activities are not proposed for Area

A TACO Tier II assessment of Area D was not possible due to difficulty in collecting a
site-specific sample for organic carbon analysis. Area D is within the tank farm and is
directly across an access road from Area C. Assuming that the fraction of organic carbon
in the two areas is comparable, and thereby applying the site-specific CUOs from Area C
to Area D, three shallow subsurface soil samples fall below site-specific CUOs. Thus
there are two surface and five subsurface soil samples in excess of Tier II CUOs for
benzene. The majnrity_nf_thg contamination jtbnye Tier TT d IPs i.s_§ubsurface_and
historical^ nature. As these benzene concentrations are not related to the spill event of
interest in thkjypprt aHHitinnal remediatioB-activities are not proposed for Area D.

Area J is'along the Route 3 levee in Hartford, Illinois and is under the jurisdiction of both
the Wood River Levee District and the Army Corps of Engineers. Access to this area is
highly limited by both bureaucratic and physical obstacles. The spill area is only
•intermittently accessible to vehicle traffic. Jn.additiQnj-me^ontamination-m-this Area in
.̂excess~ofTAH!O~Tier II CUOs is limited to subsurface soil. Therefore, additional >x^
remediation activities are not proposed for this spill area.

If you have any questions about the proposed remediation activities presented in this
letter, please contact me at (314) 305-0077, ext 226.

Sincerely,

aul Christian
Project Manager

bmt 134\projects\clark\rcfmcry\eorresp\l 120lttr.wpd
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OJTICE or THE ATTOJUNXY GENERAL
STATE or ILLINOIS

March H. 1996

JimByan
ATTOHNW CDWJU*

Mayer, Brown and Platz .
190 Scmth L*SaJJe Swa
Chicago, IL 60603-3441

RE: CUrk Hartford / Spill SaiapIfozHanRerlvMi Approval*

Dear Ms. Shafay:

I *nz writing to
meemtg held ao February 27, 199fi betweaq rtprtjcnativej of the Stato «nd Qttk.
McDonndl badpn^wed • Sampling nod Ai»Jysis Plw for Areas B, C, D, F,H, and J. b my letter dated
January J 6, 1996, to you VK propottd additionil uncling in Areat A. E, and G as welt at grcundwalo:
»«uip]£ng in Areas K and L. At tfaa ^cfanury 27, 1 996, meeting, representatives of Gerk preacntftd Itw
State with a two page table of proposals for sampling K. the virioia «re»i joresponac to Ac issnta raised
mmyktto. Further di »c»s«'oni it that meeting recalled in an apparent agreement regarding a sampling
plan acceptable to all partic*. Following nre tbc specifics of thai plan as it b understood by the Illinois
EPA

Nortivwtst af Bio Unit

Surface i*mptes (one. foot bdow poft-deu
0Dinttdacc)

VOT:

: 3 <«TTffll«a fg autvsi}; OnafiomS-1. i
co«p<a£itaisfS-2iDdS-3, aBdonolroraS-4. S-1
and S~* arc intaxlcd (o be cdleeted just outside
UM previously remediiLfcd dm LOlhexnitb znd
north rcspcrtivdy,

veai
80SOI (JUTJ Il-WOflfl

MX-
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•MPR 1? '96 P-3

Are* B ̂  represenliijg spill #941772

Gasoline spifl ftora mixer failure at Tank 35-2

Tank. Ana 35-1 &-J

Area B - representing spill #941772

QjnoJioe jpfll from mixer figure at Tank 35-2

Tank Are* 35-3

Area B - representing spiQ #941772

Gasoline spill from niixfj failure at Took 35-2

Are* C - nsprwnuag ipflfc W42837 and

Gasoil ovcdjll o£Tani: 55-1 and overflow of
gasoline spill J&nm drainage fixxn Tank Area
mixer failure at Tank 35-2

Tank Art* 55-1

Surfccc lampks (6" to 12" depth)

VOC: 7 samotes forSJTvg (SB-1 thru SB-5 as
prxiposed, and two moreTiorai and south of SB-3
in line *ilh SB-2, $B~S ami SB-1, SB-*
rrspuarvdy)

SobnirfaccsaMpJe* (two Saropilcs each, collected
from the highest JID reading, and at 5 foot depth
or prooadwitBr intcrfaca for each boring)

VC?C: for H'l £X fat SS-

Surface saaaples (5" » U" depth)

VQC: 7 smrolefi for BTEX [5 samples in area
•fleeted m east 'A of Tank Area and 2 «Bnpl«
from that part not apparently impacted within ihfl
tank dike area)

SubiunEact tamplca (rwo uunples each ̂
fiwn the hi jjicst PID reading, and « 5 ftot d«j»h
or jroundwatcr mterikce for each boring)

VOC: 2 bprincp fer BTEX (bdb in area ifffrtfj
in East 'A of Task Area)

Coniolidotcd with requirements for Area C, since
same tank farm aflcdJed.

Surface lampkj (6" to 12" depth)

VOC: 7 samples for BTEX (4 it SB-1 thru SB-4
irul three olbcrtcnc located between SB-3 and
SB-4, ona collected bctVi-eCQ ihc pipe rack and
tank 55-1 acQacent u the easternmost, aspect of
thai tank, and one coflccted between SB-1 and
SB-2)

4 cpmptmta aamplai. each of 5 discrete
, u indicated in proposal diagram,

rT^cc s*raf>1*t (two tamplci each boring, al
higher PID reading, and at .5 foot depth or
groundwaicr inlcrUce for e«ch boring)

.
jndicalod in Uic proposal diagram)
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Area D — ripm*.tiling spill #941525

Naphtha and toluene

Tank Area 10-5

Surface samples (6* to 12" depih)

VOC: 4 a»rnplet for B T hV andNapnthalfoe (2 at
fivt lo ten feel on either side feast A'wcstJ of *3=
3 and 2 nwecoflecttrf between east-center of
tank and dike wafl)

Subsurface samples (two samples coHccttd
from each boring, at highest PID reading, and at 5
foot depth or pouadwansr intofjcfl for each
bcnng)

VQC: ̂  borfneaJor BTEX[ »nd Naphthalcna ( at
SB-1 tin SB-* as propbud)

Area E - representing spill #930211

Crude oil

Tank Area I20-2

Surface sampler (6* to 12" depth)

VOC: 10 aaroohs fo BTEX ( a. SB-1 ihru SB-
10)

PKAf: 4 cornooayi tanrolaL each of 5 diiaetfl •
sampling points u indicated b proposal dUgrani

Subnr&cc lampkc (nnc sample, each boring at
highest PID leading)

HTEX and PT^Ay 1 ft borings fat SB. 1 IhruSB-10
a$ mdkittd in Ibe proposal diagram)

Area F - rcpransxtisg spills #9422)8, #941173,
*942»55,and#951217

Crude oil and gasoline

Tank Axta 200-1

Surface nmpics (6* to 12" depth)

VOC: 1 0 samples Tor BTEX (as indicated in
proposal diagram)

cOrBno?ha yycrrolcj (each Of5 discrete
sampling points at mdicatcd ia proposal
diagram).

Subsurface samples (two sarn^je^gach bojfo<^ at
hi^jeft PIDTBading. and at 5 foot depth or
groundwMcr intnrjace for cadi boring).

BTSf and PNAs: 8 boring /at SB-1 thru SB.& as
indicated in the prnponl diogromX

Area G -rcpresetrting*pai#93tl<>0

Sulfurw acid

Cooling Tower #5 Area

Surface nmpks (0-12")

(cflch of 5 discrdo
sampling point! u indicated in proposal
diagram).
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Area H - representing spill *°41913,1*942188

Casoil

Art* adjacent 05 E*wxhorn Avenue where feed
supply lines cros» to connect with Tank 120-7

Surface samples (6" to 12" depth)

VQCi 10 ramplts for BXg^C (a« indicated in
proposal iasrstw)

PNAs: 4 composite s»mpfes/of 5 discrete
sampling points each as indicated in proposal
diagram).

Subsurface samples (fWt> snmnlcs each bcfing. at
tu^jcsl P)D reading, and at 5 foot depth of
groundwater interface for each boring).

BTEX and PNAsr 1 0 borings (at SB- 1 thru SB-10
as inrL'fatfd in the- proposal dtafiran).

Area J - representing sp'U #942432 Surface samples (£" to 12" depth)

VCXT: 4 sample? for BT5X ( only SB l̂ thru SB-4
at hnSc-itud in proposal diagram)

PNAs: 2 cpfnPOQte samples fof 2 diltrcto .'
tangling points each u indicated in proposal
diagram, SB- L thru SB-4).

Subcurfac* uraplcs (two yamolea each frgrin^. it

as

highest PID rftadins. and at 5 foot depth or
groundwater ioterfaee lor bach bonflg).

BTEX and PNAj; g 'borjngj (at SB-1 thru
indicated in tht proposal diagram).

As for Area K (representing rpill *94051S (asphatt)) aad Area L (rcpresentinf Spills #941701,
#950725 and #950893 (gasoiL Aid oil and petroleum leaching)), the Agency has received and reviewed
the "Field Investigation Workplan lor Groundwater $impUng at Clark Refiiinns and Marketing. Inc.
Blade Oil River Line Release area" dated J\jne 1995 pertaining TO Ana K and the "She Assftrnrnt
Report - Hartford Rrvor Tenrunal for Clark Refining and Mirkcong, Inc. Hartford, ffiioois" dated

' December 1995 pertaining to Area L Pursuant to Clark's proposed field investigation xuorkpJan and siic
jLsaessmenl report for sites "X" and "L", the Agency requests that the wells from each of ibcsc rites be
tanrpfed and monitored for at least three years. The samples fc^ »«utcrjiig frequency Cor Ihc first year
shall be on a quarterly basic, die second year on i semiannual huts, and annually thcreafler. Sampling
shall continue until three consecalivc sets of sample data thcr* levels below gmuvdwalcr quality
standards or groimd\valcr cleanup objcctrvCB approved by the Agency. The sample parameters proposed
by Clark's consnlnnt are acceptable. •' " •

In addition, soil borinjj and Sampling results item Area L taken Grow the December 1995
report have indimirej that vc4atflc samples <roni sckcud soil bcriogs arc in excess of (he

TACO Class 1 id! cleanup objectives. Cork shall provide ihc Agency \vilh a \vorkplan 10 address these,
soils at Area L (River Terminal Location).
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The agreed »ehedule is that dark shall itod final plans Gar Agency approval IwowccVaaficr receipt Of
this letter. The Agencyfhafl in one week fellovvmg ils receipt of thaplans. The plans should be scat to
Jim O'Brien wil-h a copy U) me If youhaveany questions, please do notItesitatoio call.

Very truly yoofa.

Itana L Mot^an
Senior ATrittimt
Envizoniocotal Surean, SprJbagficId

cue.

pc-.JnnO'Brkn

JtihaWaHjore

JLMym

TOTftL PflG£.07 **
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CLARK R E F I N I N G & M A R K E T I N G , INC.

2 0 1 E a s t H a w t h o r n e
H a r t f o r d , I l l i n o i s 6 2 0 4 8 - 0 0 0 7
ph 6 1 8 - 2 5 4 - 7 3 0 1 fx 6 1 8 - 2 5 4 - 6 0 5 4

April 7, 1997

Mr. Jim O'Brien
Office of Chemical Safety
Division of Environmental Programs
Illinois Environmental Protection Agency
2200 Churchill Road, P.O. Box 19276
Springfield, IL 62794

Re: State vs. Clark. PCB 95-163

Dear Mr. O'Brien,

Please find attached a copy of the Burns & McDonnell Waste Consultants, Inc. report
entitled Summary Report: Surface and Subsurface Investigations of Spills at the Clark
Hartford Refinery dated April 1997. This report summarizes the field sampling activities
and analytical results for Areas A through H, and Area J at the Clark Hartford Refinery.
Field activities were conducted in accordance with the sampling and analysis plans
approved by the Illinois EPA.

The preliminary findings show that Clark's remediation efforts have been successful.
Selected areas may require further evaluation. We believe the remediation goals should
take into account the former and future industrial use of the sites and the minimal risk of
exposure to the public. If you have any questions, feel free to contact Bill Irwin at (618)
254-7301 ext. 266.

Sincerely,

B. EtfQher
IS Refinery Manager

Enclosure . • .

cc: John Sherrill
Tom Powell
Tom Miller

RECEIVED

APR ^9 1297
IEPA/DIPC
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INTRODUCTION

This report presents the results of nine separate surface and subsurface investigations associated

with reported spills at the Clark Refining and Marketing, Inc.'s (Clark) Hartford, Illinois

Refinery. These spills occurred between December 6, 1991 and July 7, 1995 at or near the

Hartford Refinery. Clark's Hartford Refinery is located in Hartford, Illinois, approximately 10

miles north of St. Louis, Missouri.

The site investigation reports included herein present data obtained as a result of soil sample

collection and analysis conducted as part of Clark's efforts to investigate areas impacted by these

documented releases. Soil sampling and analysis at each site was conducted according to the site

specific Sampling and Analysis Plan generated by Burns & McDonnell Waste Consultants, Inc.

(BMWCI) and approved by the Illinois Environmental Protection Agency. BMWCI personnel

provided oversight of all field activities described in the following reports.

bmSS l\proje«s\clarfc\hanford\rcpon\summary iC-2
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1.0 INTRODUCTION

1.1 GENERAL

The following describes the site investigation activities used to further characterize the condition of the

Tank 35-1, 35-2, and 35-3 diked areas (Site) for Clark Refining & Marketing, Inc. (Clark) in Hartford,

Illinois. The results of this characterization were used, in addition to previous surface sampling conducted

in October, 1995, to determine the approximate vertical and horizontal extent of subsurface contamination

at the Site due to this release (Illinois Environmental Protection Agency Spill #941772). This site

investigation report provides: site geology and hydrology, a description of the field work performed;

methods, procedures, and analyses used; chemical analytical data; and a summary of contaminant

occurance. The location of the Site is illustrated on Figure 1.

i

1.2 SITE HISTORY AND DESCRIPTION

On August 9, 1994, Clark had a release of approximately 2,000 barrels of gasoline due to a ruptured gasket

on the mixer for Tank 35-2. The majority of product was contained within the dike surrounding Tanks 35-

2 and 35-1. Minimal product was observed in drainage ditches around Tanks 35-3, 55-1, 55-3, and 120-9.

During the incident, firefighting foam was applied to the area to minimize vapors and explosion hazards.

Representatives from both the United States Coast Guard and the Illinois Environmental Protection

Agency (IEPA) visited the site.

Clark personnel used vacuum trucks to recover free product and water from the areas surrounding the tank.

Clark estimated approximately 1,995 barrels of product and 3,600 barrels of water and entrained gasoline

were recovered by this process. Recovered product was rerun through the process units, while recovered

water was treated at Clark's aggressive biological wastewater treatment process. Following drying of the

site, Clark initiated a modified biological augmentation program to remediate the soil by applying activated

sludge from the aggressive biological wastewater treatment process. A composite soil sample was

collected on June 5, 1995 to determine levels of petroleum hydrocarbons in the soil.

On June 20, 1995, Clark began excavating soil from the area around Tanks 35-1 and 35-2. Between June

20 and June 27, 1995, twenty-two roll-off containers were loaded with soil. Approximately 225 cubic

yards of soil was disposed of at Laidlaw Landfill in Roxana, Illinois. Grab soil samples were collected by

Clark on August 1 and October 12, 1995 from the same locations as the previous composite sample and

94155/4031/repon/clrkrptl.wpd 1-1



analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX) and polynuclear aromatics (PNAs).

A. more detailed description of the original sampling activities at the Site is contained in the Bums &

McDonnell Waste Consultants, Inc. (BMWCI) report Summary Report of Spills at the Clark Hartford

Refiner/ for Clark Refinine and Marketing. Inc. of November 1995. The Site is depicted in Figure 2.

?'4155/4031/report/clrkrptl.wpd 1-2



2.0 HYDROGEOLOGY

2.1 REGIONAL HYDROGEOLOGY

The Site lies within the Alluvial Valleys Region as defined in United

States Geological Survey Water-Supply Paper 2242. 1984. The Alluvial Valleys Region is commonly

underlain by sand and gravel as well as silt and clay. The surficial deposit of sand and gravel is commonly

underlain by interbedded silt and clay in turn underlain by a basal layer of sand and gravel. Locally, these

units are collectively known as Cahokia Alluvium. The subsurface material in the Site area consists of

Quartemary Alluvium, which is made up of modern river floodplain deposits of poorly-sorted sands, silts,

and clays with some sandy gravel. The alluvium ranges in thickness from 50 to 200 feet below the ground

surface (bgs).

The sequence of deposits in the Alluvial Valleys Region is dependant on the depositional history. The

sands and gravels in the valleys of major streams, such as the Mississippi River, are commonly overlain by

deposits of clay and other fine-grained alluvium deposited during floods following the end of the glacial

period.

The alluvial deposits are recharged by precipitation on the valleys, groundwater moving from the adjacent

and underlying aquifers, and overbank flooding of the streams. Water in the alluvial deposits discharges to

the streams in the valleys.

The underlying bedrock in the Hartford area is composed of Mississippian age interbedded limestones,

sandstones, and shales of the Lower Chesterian Series. Regionally, these units dip east toward the center

of the Illinois Basin. The Illinois Basin is the major geologic structure in the region.

2.2 LOCAL HYDROGEOLOGY

Soil borings were completed to a maximum of 7 feet below ground surface (bgs) at this location.

Sediments encountered during drilling included mainly grey to black silty clays with some shallow sand

and gravel. Groundwater was not encountered during drilling. Soil boring logs are included as Appendix

A.

* * * * *

94155M03!/reoort/clrkrm7.wDd 2-1



3.0 FIELD INVESTIGATION ACTIVITIES

To determine the approximate vertical and horizontal extent of petroleum hydrocarbons at the Site,

fourteen surface soil samples were collected and seven soil borings were drilled and sampled. The

sampling locations were concentrated around Tanks 35-1, 35-2 and 35-3, and are shown on Figure 2.

3.1 SURFACE SOD1 SAMPLE COLLECTION

To determine the presence of surface contaminants in the vicinity of the release, fourteen surface soil

samples were collected and analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX) by

United States Environmental Protection Agency (EPA) Method 8020. Surface soil samples were collected

;it a depth of 6 inches below ground surface, to insure sampling of native soil, and were collected prior to

completion of the borings with a drill rig. Soil was placed in laboratory-cleansed jars

3.2 DRILLING AND SUBSURFACE SOIL SAMPLE COLLECTION

Seven soil borings were drilled in the vicinities of Tanks 35-3, 35-2, and 35-3. The first 2.5 feet of each

boring was field screened with a photoionization detector (PID). Each boring was completed to a depth of

:> feet below the highest PID reading measured in the top 2.5 feet. Soil borings were drilled using an all-

lerrain vehicle (ATV) mounted drill rig with hollow stem augers and were continuously sampled using

split spoon samplers. Drilling logs are included in Appendix A.

Subsurface soil samples were collected from the location of the highest PID reading and from the bottom

of the boring. In borings with no elevated PID readings, samples were collected from the bottom of the

boring only. Soil samples were removed from the samplers with minimal disturbance and placed in

laboratory-cleansed jars. Subsurface soil samples were analyzed for BTEX by EPA Method 8020.

3 J SAMPLE COLLECTION PROTOCOL

Personnel responsible for activities associated with collection of soil samples followed standard procedures

to reduce the possibility of contamination and cross-contamination of the samples prior to delivery to the

laboratory. Clean, decontaminated sampling equipment was used at each sampling location. Soil samples

were packed into a cooler with ice and promptly delivered to the analytical laboratory using chain-of-

custody procedures. All laboratory analyses were performed in accordance with EPA methodology by

American Technical and Analytical Services, Inc., of Maryland Heights, Missouri. The laboratory results

and chain-of-custody forms for surface soil samples are included in Appendix B.

* * * * *



4.0 CONTAMINANT OCCURRENCE

Fourteen surface and seven subsurface soil samples were collected and submitted for laboratory chemical

analysis to delineate the approximate horizontal and vertical extent of soil impacted by petroleum

hydrocarbons at the site. The analytical laboratory reports are contained in Appendix B.

4.1 SURFACE SOIL SAMPLES

Of the fourteen surface soil samples collected, six fall within acceptable contaminant limits. Soil samples

S-2, S-4, S-5, S-7, S-11, and S-12 are all below the Illinois EPA Tiered Approach to Cleanup Objectives

(TACO) Tier 1, Table B Soil Cleanup Objectives for Industrial/Commercial Properties. The remaining

soil samples all exceed TACO Tier 1 values for at least one BTEX constituent. The results of surface soil

sample analyses are summarized in Table 1.

4.2 SUBSURFACE SOIL SAMPLES

Eleven subsurface soil samples were collected and submitted for laboratory analysis of BTEX. Six

samples, soil samples SB-1-1, SB-2-2, SB-3-2, SB-3-7, SB-4-7, and SB-7-5, all exceed TACO Tier 1

values for at least one BTEX constituent. Soil samples SB-1-5, SB-2-2, SB-4-2, and SB-5-5 are below

TACO Tier 1 values for TEX and below detection limits for benzene; however, the detection limits for

benzene in these analyses are above the TACO Tier 1 value due to necessary dilution. These samples are

therefore inconclusive with respect to benzene. Soil samples SB-2-7 and SB-5-5 are below TACO Tier 1

values for all BTEX constituents. The results of subsurface soil sample analyses are summarized in Table

2.

* * * * *



5.0 CONCLUSIONS

• No free petroleum product was encountered during surface soil sampling.

Surface soil samples S-1, S-3, S-6, S-8, S-9, S-10, S-13, and S-14 all exceed TACO Tier 1 values

for one or more BTEX constituents.

Subsurface soil samples SB-1-1, SB-2-2, SB-3-2, SB-3-7, SB-4-7, and SB-7-5 all exceed the

TACO Tier 1 values for one or more BTEX constituent.

Subsurface soil samples SB-1-5, SB-2-2, SB-4-2, and SB-5-5 are all undefined with respect to

benzene due to laboratory dilutions.

• Subsurface contaminant levels decrease with depth in soil borings.

• The low permeability silty clay soil in the subsurface along with the Clark's immediate removal of

free product at the time of the spill decrease the risk for contaminant migration to groundwater

caused by this release.

* * * * *



tBLE1
Summary of Surface Analytical Results

Clark Refining & Marketing, Inc.
Area B, Tank 35-2 Tank Yard

Hartford, Illinois

Sample Number:

Sample Date:

COMPOUND

BTEX

Benzene

Toluene

Ethylbenzene

Xylenes (total)

Total BTEX

Units

ug/Kg

ug/Kg

ug/Kg
ug/Kg

ug/Kg

TACO

Tier 1 CUO<

20

5,000

5,000

74.000

S-1

06/04/96

DL

1,250

1,250

1,250

1.250

Result

6.500*

69,000*

36,000*

>75,000'

>1B6,500

S-2

06/04/96

DL

1

1

1

1

Result

13

4

4

49

70

S-3

06/04/96

DL

1.250

1,250

1,250

1,250

Result

3.900V

1,700

4,800

110,000'

120,400

S-4

06/04/96

DL

-•'. 1

I.--,.1

...: ..1 ;' :

i

Result

BDL

1

BDL

BDL

1

S-5

06/04/96

DL

1

1

1

1

Result

BDL

BDL

BDL

1

1

S-6

06/04/96

DL

5

5

5

5

Result

35*

BDL

BDL

130

165

S-7

06/04/96

DL

1

1

1

1

Result

BDL

BDL

BDL

BDL

BDL

S-8

06/04/96

DL

1,250

1,250

1,250

1.250

Result

2,400'

1,800

3,800

fJO.OOO'

98,000

S-9

06/04/96

DL

1,250

1,250

1,250

1.250

Result

12,000'

53.000'

19,000'

-• 7 5.1 )()<)•

> 159,000

Sample Number:

Sample Date:

COMPOUND

BTEX

Benzene
Toluene

Ethylbenzene

Xylenes (total)

Total BTEX

Units

ug/Kg
ug/Kg
ug/Kg

ug/Kg

pg/Kg

TACO

Tier 1 CUO1

'^ ' 2 0 :

5,000

5,000

74,000

S-10

06/04/96

DL

125
125

125

125

Result

260'
340

BDL

810

1,410

S-11

06/0

DL

i
;l
1
1

4/96

Result

BDL
BDL

BDL

1

1

DL

-12

04/96

Result

BDL
BDL

BDL

BDL

BDL

S-13

06/04/96

DL

1,250
1.250

1,250

1.250

Result

53,000*
>75,000'

>75.000'

>75,000'

^278,000

S-14

06/04/96

DL

: S :

5

5

10

Result

100'
40

240

330

710

1 - IEPA Tiered Approach to Cleanup Objectives Tier 1, Table B Soil Cleanup Objectives (or Industrial/Commercial Properties

BTEX - Benzene, Toluene. Ethylbenzene, and Xylenes analyzed by EPA Method SW846-8020

DL - Detection Limit

ug/Kg - Microgram per kilogram

BDL ' - Below detection limit

NL - Compound not listed in TACO Tier 1, Table B

4HB' - Alxwo TACO Tior 1, Table B. Industrial/Commercial Cleanup Objeclivclingestion. inhalation, and/or migration lo gioundwalor)



TABLE 2
Summary of Subsurface Analytical Results

Clark Refining & Marketing, Inc.
Area B, Tank 35-2 Tank Yard

Hartford, Illinois

Simple Number:

Sample Date:

COMPOUND

BTEX

Benzene '. . i
:"i •

Toluene :. ! ,'!'

Ethylbenzene •

Xylenes (total)

Tola! BTEX

Unit*

MO/Kfl

M9/Kfl

H8/Kg
ug/Kg
ug/Kg

TACO

Tler.1 CUO'

:, ii.-20 •>-•••
5,000

:.., s.000
74.000

SB-1-1

06/04/96

DL

1,260

1,250

1,250

1.250

Result

: 3.200*

16.000*

16.000'

»75.000'

>109.200

SB-1-5

06/04/96

DL

1260"

1,250

1,250

1.250

Result

BDL

2.600

BOL

11.000

13,800

SB-2-2

06/04/96

DL

1260"

1,250

1,250

1,250

Result

BDL

3.200

7,900'

46,000

57,100

SB-2-7

06/04/96

DL

1

1

1

125

Result

19

9

40

190

258

SB-3-2

06/04/96

DL

1,260

1,250

1,250

1,250

Result

2700'

BDL

11,000

•75000

>B8,70C

SB-3-7

06/04/96

DL

125

125

125

125

Result

330'

BDL

350

470

1.150

SB-4-2

06/04/96

DL

1250"

1,250

1,250

1.250

Result

BDL

BDL

4.600

29,000

33,600

SB-4-7

06/04/96

DL

5

5

5

5

Result

82

8

67

97

224

SB-5-5

06/04/96

DL

125"

125

125

125

Result

BDL

150

560

1.600

2,330

SB 6-5

06/05/96

DL

1

1

1

1

Result

16

7

4

8

35

SB-7-5

06/05/96

OL

10

10

10

to

Result

3(10'

27

59

79

545

1 - IEPA Tiered Approach to Cleanup Objectives Tier 1, Table B Soil Cleanup Objectives lor Industrial/Commercial Properties

BTEX - Benzene, Toluene, Ethylbenzene. and Xylenes analyzed by EPA Method SW846-8020

DL - Detection Limit

pg/Kg - Microgram per kilogram

BDL - Below detection limit

NL - Compound not listed in TACO Tier 1, Table B

4/1H' - Abnvu TACO Tlor 1. Tablu D, IncldStiliil'Cornrncirdal Cki.inup Ohjoclivi:(liiijO:»liori. inhalation, anil/iir migration to yronnilwalcr)

1250*' - Detection limit exceeds TACO Tier 1, Table B value
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November 10, 1997

Mr. Jim O'Brien, Manager
Office of Chemical Safety
Illinois Environmental Protection Agency
P.O. Box 19726
Springfield, IL 62794-9726

Re: Tiered Approach Objective Assessment

Dear Mr. O'Brien,

Enclosed is a copy of the Tiered Approach Objective assessment for the spill sites at the
Hartford Refinery that was prepared by Burns & McDonnell. Clark Refining and
Marketing, Inc. will provide your department with remediation techniques for two of the
remaining sites in the near future.

Please call me at 618-254-7301, extension 218 with your questions.

Sincerely,

Massood Modarres
Environmental Engineer

cc: John Sherrill
Tom Miller
File



Novembers, 1997

Mr. Jim O'Brien
Office of Chemical Safety
Illinois Environmental Protection Agency
2200 Churchill Road
Springfield, Illinois 62794-9276

Re: Clark Refining & Marketing, Hartford Refinery: IEPA Spill Nos. 940851,
941772. 942837. 941526. 930211. 942288. 947873.931160. 941913. 942188
and 942432

17 Couens Court
Fenlon, Missouri 63026

Phone:314305-0077
Fax:314326-8295
nttnV/www nurnemr'l rr

Dear Mr. O'Brien:

On behalf of Clark Refining & Marketing, Inc. (Clark), Burns & McDonnell Waste
Consultants, Inc. (BMWCI) is pleased to present this Tiered Approach to Cleanup
Objectives (TACO) assessment of the above-listed spill sites at the Clark Hartford
Refinery. Site investigations were completed at each of these spill sites and summarized
in the September 1996 report by BMWCI titled Summary Report: Surface and
Subsurface Investigations of Spills at the Clark Hartford Refinery. In this letter report,
the data compiled in the September 1996 report for each spill site is evaluated for
compliance with TACO Tier I and Tier II cleanup objectives.

SOIL SAMPLES
Soil sample analytical data for surface and subsurface samples is summarized in Tables 1
and 2, respectively. Tables 1 and 2 are condensed from the September 1996 report and
list only the contaminants detected at each spill site in excess of TACO Tier I Cleanup
Objectives for Industrial/Commercial properties. Each spill site is designated by the area
name assigned in the September 1996 report: Area A is No. 9940851; Area B is No.
941772; Area C is No. 942837; Area D is No. 941526; Area E is No. 930211; Area F is
Nos. 942288 and 947873; Area G is No. 931160; Area H is Nos. 941913 and 942188; and
Area J is No. 942432. Spill areas are shown on a map of the re-finery, included as Figure
1. Samples from areas that are not listed in the tables were all below the
Industrial/Commercial cleanup objectives. TACO Tier 1 Exposure-Route Specific
Values for Soils are summarized for the contaminants of concern in Table 3 for the
Industrial/Commercial, Construction Worker, and Migration to Groundwater scenarios.

In addition to the soil sampling completed for the September 1996 report, soil samples
were collected September 23, 1997 from four areas for analysis of organic carbon. Soil
samples were collected from two locations each in Areas B, C, H, and J, and analyzed for



Consultants.
Inc.

Mr. O'Brien
Novembers, 1997
Page 2

Organic Matter using ASTM D2974-87 and for Total Organic Carbon using EPA SW-
846. The samples were collected from below the contaminated zone at depths ranging
from 7 to 12 feet below ground surface. Analytical data is presented in Table 4.
Although both methods are approved for determination of the fraction of organic carbon
(/ .̂), the site-specific fx values used for this assessment were calculated from the ASTM
method of analyzing for organic matter. These values are also presented in Table 4.

TIER II CLEANUP OBJECTIVES
The site-specific7^. was evaluated for Areas B, C, H, and J so that site-specific cleanup
objectives could be calculated for the Migration to Groundwater pathway. The TACO
Tier I cleanup objectives given in TACO Appendix B, Table A for the Migration to
Groundwater pathway are calculated for subsurface soil samples with a default/^ value
of 0.002 gm/gm. Table 5 presents the site-specific cleanup objectives for the Migration
to Groundwater pathway in addition to the surface and subsurface soil default objectives.
The site-specific cleanup objectives were calculated using Equation Si7 in TACO
Appendix C, Table A. Default values for clay soil were used for density and porosity
values.

To use calculated site-specific cleanup objectives, TACO specifies three additional
concentration limits that cannot be exceeded for a site:

- the soil saturation limit for each chemical (calculated according to Section
742.220) cannot be exceeded,

- the soil attenuation capacity for each site (calculated according to Section
742.215) cannot be exceeded, and

- a weighted average of 1 (calculated according to Section 742.720) cannot be
exceeded at each site for chemicals that target the same organ.

According to TACO Table E in Appendix A, the contaminants of concern to this study
that target the same organ include only toluene and ethylbenzene, which both target the
kidneys. These contaminants are present together above TACO Tier 1
Industrial/Commercial cleanup objectives for Area B only. Of the 8 samples listed in
Table 1, the weighted average exceeds 1 for samples S-1 and S-13.

The soil attenuation capacity is represented by the organic carbon concentration in the
soil at each site. The total concentration of all oraanic contaminants of concern at a site is
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compared to the total organic material in the soil at that site. The total organic
contaminant concentrations for all areas discussed in this assessment fall below the
default organic matter concentration of 2000 milligrams per kilogram (mg/kg). (Please
refer to the September 1996 report for complete soil analytical data.)

Soil saturation limits for benzene, toluene, ethylbenzene, and xylenes (BTEX) are given
in TACO Appendix A, Table A. As indicated in the footnotes of Table 5, soil saturation
limits are used as cleanup objectives when calculated objectives exceed the saturation
limits.

TIER II ASSESSMENTS
In the following pages, each area is individually evaluated relative to the calculated
TACO Tier II cleanup objectives presented in Table 5. All of the areas discussed in this
assessment are areas that do not support full-time workers or structures. Clark personnel
are present in the areas only intermittently and these areas are not generally accessible to
the public. It is therefore reasonable at each of these sites that the construction worker
scenario be used for the ingestion and inhalation cleanup objectives.

Each of the assessment pages in Attachment A addresses the status of a single area. The
contaminants of concern (COCs) in both surface and subsurface soil are represented by
the highest concentration for each in that area (refer to Tables 1 and 2 for complete soil
sample information). In cases were detection limits exceed the cleanup objectives, non-
detect samples are considered to be in excess of the cleanup objectives. The limiting
scenario(s) for each area are determined by selecting the most conservative cleanup
objectives from Table 5. The Tier II assessment for each area is then a direct comparison
of the site data with the most conservative site-specific cleanup objectives.

SUMMARY
TACO assessment of each of the areas at the Clark Refinery, as shown in Attachment A,
indicates that Areas A, E, F, G, and H are all below TACO Tier II cleanup objectives for
the applicable contaminant pathway scenarios. These areas do not require further
assessment or remediation.

Area B, surrounding Tank 35-2 in the tank yard, has surface and subsurface
concentrations of BTEX constituents that exceed the TACO Tier II cleanup objectives.
The cleanup objectives for this area include the calculated site-specific concentration for
benzene (migration to groundwater pathway), and the construction worker scenario
concentrations for TEX.
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Area C, surrounding Tank 55-1 in the tank yard, has subsurface soil concentrations of
benzene in two samples that exceed the Tier II cleanup objectives. The benzene cleanup
objective for this area is a calculated site-specific concentration for the migration to
groundwater pathway.

Area D, surrounding Tank 10-5 in the tank yard, has surface and subsurface soil
concentrations of benzene that exceed Tier II cleanup objectives. The benzene cleanup
objectives for this area are the generic TACO Tier I values, migration to groundwater
pathway, for surface and subsurface soil.

Area J. along Illinois Route 3, has two subsurface soil samples in excess of the Tier II
cleanup objectives for benzene, and one subsurface soil sample in excess of the Tier II
cleanup objectives for benzo(b)fluoranthene and dibenzo(a.h)anthracene. The cleanup
objectives for this area are calculated site-specific concentrations, migration to
groundwater pathway, for these three contaminants.

If you have any questions concerning this assessment, please contact me at (314) 305-
0077, ext. 226.

Paul Christian
'**IP' Project Manager

attachment

bml Ij4\projects\clark\retinery\repons\l 103ltr.wpd



Table/1
Tier II Surface Soil Sample Summary

Clark Refining & Marketing
Clark Refinery

Hartford, Illinois

Xylenes

Benzo(a)anlhracene

Benzo(b)(luoranthene
w«;rt:s&6'S?MSisapfflS
BanzpMPyrtfiSjSllpt
: iV'MSiSî -iS *ta£&!&:iap»S
Qfifywria^Rfeî iiS^P5

: ^/'j-Ki-l-'-r-'Jif-t^MJA'^^M^-it^t-r-r^l-lS'--?!-1

Diiafilafilrî iBi ffil*

Area A

S-5 S-6

Area B

S-1 S-14

Area D

' All sample data reported in milligrams per kilogram (mg/kg)



f Table 2 (
Tier II Subsurface Soil Sample Summary

Clark Refining & Marketing
Clark Refinery

Hartford, Illinois

Xylenes

Benzo(a)anthracene

Benzo(b)fluoranthene

SB1-2

Xylenes

Benzo(a)anthracene

Benzo(b)f1uoranthene

* All sample data reported in milligrams per kilogram (mg/kg)



Table 5
Tier II Cleanup Objectives - Soil
Industrial/Residential Scenario

Migration to Groundwater Pathway
Illinois Tiered Approach to Cleanup Objectives

TACO Generic Cleanup Objectives Site Specific Cleanup Objectives.

Surface Subsurface Area B Area C Area H Area J

(foe =0.006) (foe = 0.002) (foe = 0.01 5) (foe = 0.01 3) (foe = 0.009) (foe = 0.005)

Xylenes

Benzo(a)anthracene

Benzo(b)fluorantnene

Benzo(a)pyrBJie .*, • •>
. ••• . . * .r?T~ • > _ ? _ ! _ _ ' _ ?/„"•„«;••

410*

6

15

DiberTzo(a,ti)anthracene

0.03 ',,'"

150

2

5

: isrr
2 "

-- o.195.:i- sp-

410"

15

37.5

• MS -

* All sample data reported in milligrams per kilogram (mg/kg)

** Cleanup Objective calculations are limited by the soil saturation concentration (410 mg/kg)



ATTACHMENT A
TACO Tier II Assessment Sheets



LOCATION:

MEDIA:

-CLASSIFICATION:

COCs - SURFACE:

Area A - NW of Biological Treatment Unit

Soil

^^
and no structures. Use Construction Worker scenario.

Benzo(a)pyrene
Dibenzo(a,h)anthracene

1.21 mg/kg
2.25 mg/kg

COCs - SUBSURFACE: N/A

LIMITING SCENARIO: Migration to Groundwater (generic surface):
Benzo(a)pyrene 24 mg/kg
Dibenzo(a,h)anthracene 6 mg/kg

TIER II ASSESSMENT:

Surface soil concentrations of both benzo(a)pyrene and dibenzo(a,h)anthracene are below
- the cleanup objectives for both the construction worker scenario and the migration to

groundwater scenario.



LOCATION:

MEDIA:

CLA^FICATION:

COCs - SURFACE:

COCs - SUBSURFACE:

LIMITING SCENARIO:

TIER D ASSESSMENT:

Area B-Tank 3 5-2

Soil

Industrial Commercial with no full time WOT
structures. Use construction worker scenario

Benzene
Toluene
Ethylbenzene
Xylenes

Benzene
Toluene
Ethylbenzene
Xylenes

53 mg/kg
>75 mg/kg
>75 mg/kg
>75 mg/kg

3.2 mg/kg
15 mg/kg
16 mg/kg
>75 mg/kg

Migration to Groundwater (site-specific):
Benzene 0.225 mg/kg

Construction Worker:
Toluene 47 mg/kg
Ethylbenzene 58 mg/kg
Xylenes 410 mg/kg

Surface soil samples S-1, S-3, S-8, S-9, S-10, and S-13 are in excess of the limiting
scenario cleanup objective for benzene; surface soil samples S-1, S-9, and S-13 exceed
the objective for toluene; surface soil sample S-13 exceeds the ethylbenzene objective,
and surface soil samples S-1, S-9, and S-13 exceed the xylenes cleanup objective. In
addition, the weighted average of toluene and ethylbenzene concentrations exceed 1 for
soil samples S-1 and S-13.

Subsurface soil samples SB1-1, SB1-5, SB2-2, SB3-2, SB3-7, SB4-2, and SB7-5 are in
excess of limiting scenario cleanup objectives for benzene. Subusurface soil samples
SB 1-1 and SB3-2 are potentially in excess of the cleanup objective for xylenes.



LOCATION:

MEDIA.

=. — -^-CLASSIFICATION: -

COCs - SURFACE:

COCs - SUBSURFACE:

LIMITING SCENARIO:

TIER U ASSESSMENT:

Area C-Tank 55-1

Soil

Industri al/C ommerc i? 1 ;wi th" no^'full-time iW-o^k
structures. Use construction worker scenario.

Benzo(a)pyrene
Dibenzo(a,h)anthracene

Benzene
Dibenzo(a,h)anthracene

2.90 mg/kg
4.28 mg/kg

1.5 mg/kg
0.971 mg/kg

Migration to Groundwater (site-specific):
B enzene 0.195 mg/kg
Dibenzo(a,h)anthracene 13 mg/kg •

Construction Worker:
Benzo(a)pyrene 17 mg/kg

All surface soil samples are below cleanup objectives for both the construction worker
scenario (Table 3) and the site-specific migration to groundwater scenario (Table 5).

Subsurface soil samples SB3-2.5 and SB3-7.5 are in excess of the migration to
groundwater scenario benzene cleanup objective. All subsurface soil samples are below
cleanup objectives for dibenzo(a,h)anthracene.



LOCATION: - Area D - Tank 1 0-5

M:EDIA: Soil

CLASSIFICATION: ._ ._ Industria^vimiMeFeiak\^^ -,
structures. Use construction worker scenario.

COCs - SURFACE: Benzene 3.1 mg/kg

COCs - SUBSURFACE: Benzene 4.0 mg/kg

LIMITING SCENARIO: Migration to Groundwater (generic):
Benzene (surface) 0.09 mg/kg
Benzene (subsurface) 0.03 mg/kg

TIER II ASSESSMENT:

Surface soil samples S-2 and S-4 are in excess of the cleanup objectives for the migration
to groundwater pathway for benzene.

Subsurface soil samples SB 1-2, SB 1-7, SB2-1, SB2-6, SB3-1, SB3-6, SB4-2, and SB4-7
are in excess of the cleanup objectives for the migration to groundwater pathway for
benzene. .„ • "



LOCATION:

MEDIA:

.. . - -

CLASSJLKlCATlOlV.

Area E - Tank 120-2

Soil

. _ .

industrial/Commercial with no full time workers
and no structures. Use Construction Worker scenario.

COCs - SURFACE: Benzo(a)pyrene

COCs - SUBSURFACE: NA

1.25 mg/kg

LIMITING SCENARIO:

TIER H ASSESSMENT:

Construction Worker:
Benzo(a)pyrene 17 mg/kg

All surface soil samples are below the cleanup objectives for the construction worker
scenario for benzo(a)pyrene.

All subsurface soil samples are below all cleanup objectives for both the construction
worker and migration to groundwater scenarios.



LOCATION: Area F - Tank 200- 1

MEDLA.: Soil

C
. .-. .

LASSIHCATION: Industrial/Commercial with no full time workers
and no structures.

COCs - SURFACE: NA

COCs - SUBSURFACE: NA

LIMITING SCENARIO: NA

TIER II ASSESSMENT:

All surface and subsurface soil samples are below all applicable cleanup objectives.



LOCATION: Area G - Sulfuric Acid Spill Area

MEDIA: Soil

-CLASSIFICATION':'' " Industrial/Commercial with"no"fulTfirne'workers'*'"""
and no structures.

COCs - SURFACE: NA

COCs - SUBSURFACE. NA

LIMITING SCENARIO: NA

TIER H ASSESSMENT:

Surface soil samples were analyzed for pH and found to be within the normal limits for
soil acidity.



LOCATION: .Area H - Hawthorne

MEDIA: Soil

CLASSIFICAiIOiS7:'""""' InduVmaT/Comrne'rcial witrTh6"Fiil] time""workers
and no structures. Use Construction Worker scenario.

COCs - SURFACE: NA

COCs-SUBSURFACE: Benzene 0.059 mg/kg

LIMITING SCENARIO: Migration to Groundwater (site-specific):
Benzene 0.135 mg/kg

^ TIER II ASSESSMENT:

All surface soil samples are below all applicable TACO Tier I cleanup objectives.

All subsurface soil samples are below the site-specific migration to groundwater cleanup
objective calculated for benzene.



LOCATION: Area J - Route 3

MEDLA.

COCs - SURFACE:

COCs - SUBSURFACE:

Soil

Industrial/Commercial with no full time workers
and no structures. Use Construction Worker scenario.

Dibenzo(a.h)anthracene 2.10 mg/kg

Benzene
Benzo(a)anthracene
B enzo (b)fiuoranthene
Benzo(a)pyrene
Chrysene
Dibenzo(a,h)anthracene

0.20 mg/kg
4.94 mg/kg
23.3 mg/kg
9.9 mg/kg
238 mg/kg
18.2 mg/kg

LIMITING SCENARIO: Migration to Groundwater (site-specific):
Benzene
Benzo(a)anthracene
Benzo(b)fluoranthene
Chrysene
Dibe'nzo(a,h)anthracene

Construction Worker:
Benzo(a)pyrene

0.075 mg/kg
5 mg/kg
12.5 mg/kg
400 mg/kg
5 mg/kg

17 mg/kg

TIER II ASSESSMENT:

All surface soil samples are below the cleanup objectives for the construction worker
scenario and the site-specific migration to groundwater scenario.

Subsurface soil samples SB3-8 and SB3-13 are in excess of the site-specific migration to
groundwater cleanup objectives for benzene. Subsurface soil sample SB 1-8 is in excess
of the migration to groundwater cleanup objectives for both benzo(b)fluoranthene and
dibenzo(a.h)anthracene.



Waste
Consultants,

Inc.

November 20, 1997

Mr. Jim O'Brien
Office of Chemical Safety
Illinois Environmental Protection Agency
2200 Churchill Road :v
Springfield, Illinois 62794-9276

Re: Clark Refining & Marketing, Hartford Refinery:
IEPA Spill Nos. 940851, 941772, 942837, 941526,
930211. 942288. 947873. 931160. 941-913. 942188. and 942432 •

Dear Mr. O'Brien: - —:ll;

On behalf of Clark Refining & Marketing, Inc. (Clark), Bums & McDonnell Waste
Consultants, Inc. (BMWCI) is pleased to present this proposal for remediation activities
at the Clark Refinery Spill Sites listed above. Site investigations were completed at each
of these spill sites and summarized in the September 1996 report by BMWCI titled
Summary Report: Surface and Subsurface Investigations of Spills at the Clark Hartford
Refinery. Each spill site is designated by the area name assigned in the September 1996
report: Area A is No. 9940851; Area B is No. 941772; Area C is No. 942837; Area D is
No. 941526; Area E is No. 930211; Area F is Nos. 942288 and 947873; Area G is No.
931160; Area H is Nos. 941913 and 942188; and Area J is No. 942432. A Tiered
Approach to Cleanup Objectives (TACO) Tier II assessment of each area was also
completed by BMWCI and summarized in the November 3, 1997 BMWGI letter to the
Illinois Environmental Protection Agency (IEPA). In the November 3,1997 letter, Areas
A, E, F, G, and H were all determined to be below Tier II cleanup objectives, making
remediation of these areas unnecessary. This letter, on the basis of the TACO Tier n
assessment, presents Clark's proposed remedial approaches for each of the remaining
spill areas (Areas B, C, D, and J).

•*" / As detailed in the November 3, 1997 letter, Area B has surface and subsurface soil
/ samples in excess of TACO Tier II cleanup objectives (CUOs) for benzene, toluene,

7 ethylbenzene, and xylenes (BTEX). Of the 7 subsurface soil samples in excess of Tier II
/ CUOs, 4 are located within the top 2 feet of the surface, including the 2 samples with the

highest benzene concentrations. As the majority of the contamination is shallow (less
than 2 feet below ground surface), proposed remediation efforts at this area include
surface application of heterotrophic bacteria and soil aeration through disking. Therefore,
remediation efforts will be concentrated on the top 2 feet of soil in this area.

17 Omens Court
Fen/on, Missouri 43026

Phone:314305-0077
Fox: 3!4 326-8295



Mr. O'Brien
-November 20, 1997
Page 2

f
Area C, as detailed in the November 3,1997 letter, has only two samples in excess of
Tier II CUOs for benzene. Both of the subsurface soil samples were collected from soil
boring SB-3 at depth^,of-2-5_and-7-5-feet-be&Hndicating-Iocalized historical^
ccjiiarnjnatioB^As these benzene concentrations do not appear to be related to the spfllx

,event of interest in this report, additional remediation activities are not proposed for Area

A TACO Tier II assessment of Area D was not possible due to difficulty in collecting a „.
site-specific sample for organic carbon analysis. Area D is within the tank farm and is
directly across an access road from Area C. Assuming that the fraction of organic carbon
in the two areas is comparable, and thereby applying the site-specific CUOs from Area C
to Area D, three shallow subsurface soil samples fall below site-specific CUOs. Thus
there are two surface and five subsurface soil samples in excess of Tier II CUOs for
benzene. The majnn^nfjhgLcnritaminfltinn_aboye TjerTT CT IDs i.«Liubsurface^nd
historieai'in nature. As these benzene concentrations are not related to the spill event of\

/interest in this jgjx>rVadduJorialj:ej3iem^tieH-^ctivities are not proposed for Area D. ^ J

Area J is'along the Route 3 levee in Hartford, Illinois and is under the jurisdiction of both
the Wood River Levee District and the Army Corps of Engineers. Access to this area is
highly limited by both bureaucratic and physical obstacles. The spill area is only
•intermittently accessible to vehicle 1raffic.Jto.additionrthe-€ontamj^tion-ki-this Area in

^.excess"ofTAl^Cnrier II CUOs is limited to subsurface soil. Therefore, additional
remediation activities are not proposed for this spill area.

. .
7^

If you have any questions about the proposed remediation activities presented in this
letter, please contact me at (314) 305-0077, ext 226.

Sincerely,
'

Project Manager

bml 134\projccts\claik\refinery\corresp\l 120lttr.wpd
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APPENDIX P-7

AREA F TANK 200-1 SPILL AREA
IEMA INCIDENTS 942288, 941873, 942855,951217

Current Conditions Report
Premcor Refining Group, Inc. / Hartford, Illinois
Appendices/ 4/23/2003 / MMN/BRS
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OFFICE OF THE ATTORNS* GENERAL
STATE ay IUJNOK

March 11.1996

Jim Ryan

Mayer, Brown and Pl*tt .
190 South USaJte Saw
Chicago, E.606D3-3441

RE: Clark Hartford / Spill Samplf nt flan RerUoa

Dear Ms. Skukey:

Ism -writing to
meeting hdd cu F<&nary 27, 1996 betweoi«p«j Initially, Burn* A
McDonnell bad prepared a Sampling and Aadyjit PJxn for Areas B, C, D. F» H. and J. In my letter dated
January Jfi, 1996, toycwwepropo^aMnc«ii]ttni^jlu«inAreatA.E,^Gaswi^as£^,

pling in Areas K and L. At the febnury 27, 1 996, meeting, rcprescntativea of Oerfc presented ilia
State with a two page table of proposals for sampling it the vmrioo* »«*s jo response to UK isjnei r»sod
in my letter, FurtWducussioiuilthiaiAetdngTaniltedia an apparent agreement regarding a larnpling
plan acrepablc to all panics. Followbc are the specifics of that plan »s it is imdcraood by the lUinois

Are« A - wpresccting spitt #940851

Asphalt spill

Northwest of Bid Unit

Surface samples (ooc loot bdow poit-cjetnup

r* AiT 3 amlyajr. OnafiomS-1. a
2 tad S-3, and oqo from S-4. S-1

and S-4 arc intended to be collected just outside
tiw previously nmeduied prca to the lonlb and
north respectively,

6OT.01
• TTYt
TCY: (91£ F.-OC: 0'lZ) 114-39OI
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Area B ~ representing spill #941772

Gasoline spill from mixer failure at Tank 35-2

Tank Area 35-1* .2

SuHace Jampks (6" to 12" depth)

VQC: 7 amafa for STKX ffiB~l thru SB-5 as
proposed, and two TOOTS north and south of SB-3
in line with SB-2, SB-5 mdSB-l, SB-4

Sobsurfsce svnpJt* (two taraplcfi each, collected
from tfs highest PID reading, and at 5 foot depth
or grouadwatsr btcrfacn for each boring)

VOC:Jbonn<agadifi3rBTHX Cat proposed SS-
1 thro SB-3)

Am 2 - representing spill #941772

Oaioline ipfll from toixer fiilurt at Tank 35-2

Task Area 35-3

Surface sample? (S" » 12* depth)

VQC: 7 samite for "B TEX (S samples in area
•fleeted m cut 'A of Tank Area aad 2 samples
fiom tine part not jpparcody impacted •wit
tank dilce area)

Subsurface *amp|a (mo mzniles cadi ,cotlcctod
£xoadiolu^icst?IDrtadiB8,«ultt5fbotd(aplh
or jroundwtta jjrtcrfkce ibr each boring)

VQC: 2 horhynf for BTEX (b«b in are* liTfctfrd
in East Vi of Tank Area)

Area B - representing spiQ #941772

Gasoline spjJl ftom TTH'X»T failure ot Tank 35-2

Tank Art* 55-1

Consolidated whh requirements for Arel C, since
itmc lank farm aTTcdJot

Are* C ~ reprweming ipffl* 1^42837 and
^941772

C5?sovl overfill of Tank 55-1 and overflow of
gasoline spill fiom drainage from Tank Area
mi«r failure at Tank 35-2

Tank Are* S5-I

Surfie* imrapto (6" to 12" depth)

VOC: 7 anmles fof BTEX f4 it SB-I
end dm otherc one located betwta SB-3 and
SB-4, ona collected bcttrtCn Ihc pipe Tack and
tank 55-1 adjacent to thfl eastcrmooci aspect of
Quitank, and one coOcotd between SB>1 and
SB-2)

sample*, each off difdCtc
, as indicated in proposal diacnm,

Subsurface sample* (Ivro tampki each boring, al
hjghot PID reading, aid al-5 fool depth or
groundwatcr inlcrCwc for e«ch baring)

4 borinits (M SB-1 iJwu Sfi-4 as.
indicalnd in the proposal diagram)
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Area D - representing spill #941526

Naphtha and. toluene

Tank Arc* 10-5

Surface samples (6*» 12" depth)

VOC: 4 annpiet for p f £3f and Niphthatene O. at
five to ten feet on either skte [east & west) of £3=
3 aad 2 more collected between eaai-ccnter of
tank and dike Wafl)

Svbsuriace a*mpjts (two samples collected
from each boring, at highest PID rending; and at S
foot depth of pcuadwatBrintffracfli for etch
boring)

: 4 borinyiJor BTEX ind Naphthalene f ot
S&-1 ihni SB-4 as pjopbi«d)

Area JL - reprfiieniag spfll #930211

Crudacil

Tank Art* 120-2

Surface sampler (6* to 12" depth)

VOC: 10 mmeks fof BTEX f ai SB-1 ihru SB-
10)

PKAi: 4 coTTTpqptfi camolea. each of S
sampling points u indicated in proposal daagrwi

Subnr&ce tanpks (one sample cadi boring at
highest PID leading)

IQjyyings (at SB-1 thru SB-10
a) indiciUd in the proposal diagram)

Area F - representing spfll* #9422*8, *941 *73,
#9««5, and *951217

Crude oil and gasoline

Tank Arta 200-1

" to 12' depth)

VOCr 1 p samples for BTEX (as indicated in
proposal diagram)

PNAs: ̂  copiporitt samplcj (each of 5 discrete
sampling points u indicaUd in proposal
diagram).

Subsurface simples (two samples each boring, at
highest PID raiding, tad it 5 foot depth or
grooudwatcr inicrfijce for each boring).

BTEX and P^ f^f > boring /at SB-1 thru SB-8 as
indkatsd in the prononl diagram).

Art* G - rcpreseotws spill *931160

Sulfuric «ci4

Coolinc Tower US Arcs

Surface t*mpk« (0-12")

pF^; 4 comDosiic pfpy))py (each of S discrete
sampKng point* u indicated in proposal
diagram).
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Arts* H - represcmiflj spill #941913, *942188

Gasoi)

Aru adjacent to Hafnborn Avenue where feed
supply fines CTOM to connect-with Tank 120-7

Arc* J - representing spill #942-432

Surfatt samples (6" to 12" depth)

VOC; It) camples for- BTEX (as indicated in
proposal diagram)

composite samples (of 5 discrete
sampling points each as indicated in proposal
diagram).

Subsurface Minples (two sample* push boring, zt
highest PID reading, and at 5 foot depth or
Sroundwittt rntfirfare for each boring).

BTT-Y and PNAs: 10 frorings (at SB-1 thru SB-10
{M proposal dtagrsn).

Surface camples (€" to 12" depth)

VOC: 4 samples for BTEX ( only
at rnffttitud in proposal diagram)

ihru SB-4

PNAs: 2 noa fof 2 discrete
tvih u indicated u proposal

diagram. SB-l thro SB-4).

Subnirfaot ixraplc] ^v>hg yampiea fcaeh boring, at
highest PID reading, and at 5 foot depth or
groundwater interface kr tmck bonus).

BTEX ind PNAa: 6 'horinpt (at SB-J thru SB-$ as
iadkated in th* proposal diagrasa).

As for ATM K Crcpresentjng spill *940515 (»spoatt)) and Ar» L (rcpresniunjSpnis#94l70l,
#950725 and 4950893 (gasoiL fiid «U aad pttroloro kidiing)), the Agency has rccetvcd and reviewed
the "Field Investigation Wcrkplan for Groundwutr ̂  vnpling at Cinrk Rcfininj and Markedz^. lac.
Black Oil River Line Release area" dated June 1995 pcrta'ramg to Area K and the "She Assescxpent
Report - Hartford River Terminal lor Clark Refining and Marketing, Inc. Hartford, IDinois" dated

• December 1995 pertaining to Area L Pursuant to Clark's proposed field inv«tigalioa workpJsn and Site
ojueaxmeat repon for riles "K" and "L", the Agency requests that ihc wells ftom each of Ihcscaiies be
umpled aad monitored for at Jean direo years. Tbe saj^bg ai^ aoniU)rwg fcqucncy ibr Ihc firrt year
shall be on a quarterly baric, the second year on i jcmi-anmal basis, and annutlly thoreafler. Sampling
shall continue until three consecutive sets of sample data tbow levels below groundwaler quality
siandonb or grouruhvaicr cleanup objcetrvee approved by the Agency. The sample parameters proposed
bv Clark* i consnlani an acceptable. ^ ~—'

in addhion, soil boring and sampling results ftom Area L ukcn iron the December 1995
assessment report h»ve indlcaual thai volatile sompks GOTO sckcvcd «oil borings arc in excess of the
TACO Class 1 .soil cleanup objectives. Cork shall provide ihc Agency \vith a \vorkplatt to address these.
soils at Area L (River Tcrnrinai Location).
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The agreed schedule is that dark shall Kod final plan* fi* Agency approval two wcda oflcr receipiof
Ihisletter. Tfcc Agency ihafl in ana week fellowwg its rocsipt of tha plans. The plans should be sent to
Jim O'Brien •wife a copy to 'mo. If you Juwe «ay questions, please do not icjilaia 10 call.

Very truly yeaa.

^A^—
LMorgao (7

Senior Antatoat ABorMyGeBertl
Environmental Bureau. Springfield

cue.

pe: Jim O'Brien

JounWaHgore

JLM:jm

«* TOTfiL PflGE.07 **

** TOTOI PQRP cic IK*



CLARK R E F I N I N G & M A R K E T I N G , I N C .

2 0 1 l i f t H a w t h o r n e
H a r t f o r d , I l l i n o i s 6 2 0 4 8 - 0 0 0 7
ph 6 1 8 - 2 5 4 - 7 3 0 1 /i 6 1 8 - 2 5 4 - 6 0 6 4

April 7, 1997

Mr. Jim O'Brien
Office of Chemical Safety
Division of Environmental Programs
Illinois Environmental Protection Agency
2200 Churchill Road, P.O. Box 19276
Springfield, IL 62794

Re: State vs. Clark. PCB 95-163

Dear Mr. O'Brien,

Please find attached a copy of the Bums & McDonnell Waste Consultants, Inc. report
entitled Summary Report: Surface and Subsurface Investigations of Spills at the Clark
Hartford Refinery dated April 1997. This report summarizes;the field sampling activities
and analytical results for Areas A through H, and Area J at the Clark Hartford Refinery.
Field activities were conducted in accordance with the sampling and analysis plans
approved by the Illinois EPA

The preliminary findings show that Clark's remediation efforts have been successful.
Selected areas may require further evaluation. We believe the remediation goals should
take into account the former and future industrial use of the sites and the minimal risk of
exposure to the public. If you have any questions, feel free to contact Bill Irwin at (618)
254-7301 ext. 266.

Sincerely,

orrest B.
Refinery Manager

Enclosure

cc: John Sherrill
Tom Powell
Tom Miller

RECEIVED

1297
IEPA/DUPC



SUMMARY REPORT:
SURFACE AND SUBSURFACE INVESTIGATIONS OF

SPILLS AT THE CLARK HARTFORD REFINERY
FOR

CLARK REFINING AND MARKETING, INC.
HARTFORD REFLNERY
HARTFORD, ILLINOIS

SEPTEMBER 1996

Project No. 94-155-4-056

Burns & McDonnell Waste Consultants, Inc.
Engineers - Geologists - Scientists
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INTRODUCTION

This report presents the results of nine separate surface and subsurface investigations associated

with reported spills at the Clark Refining and Marketing, Inc.'s (Clark) Hartford, Illinois

Refinery. These spills occurred between December 6, 1991 and July 7, 1995 at or near the

Hartford Refinery. Clark's Hartford Refinery is located in Hartford, Elinois, approximately 10

miles north of St. Louis, Missouri.

The site investigation reports included herein present data obtained as a result of soil sample

collection and analysis conducted as part of Clark's efforts to investigate areas impacted by these

documented releases. Soil sampling and analysis at each site was conducted according to the site

specific Sampling and Analysis Plan generated by Bums & McDonnell Waste Consultants, Inc.

(BMWCI) and approved by the Illinois Environmental Protection Agency. BMWCI personnel

provided oversight of all field activities described in the following reports.

bm53 I \projecis\clark\hartford\report\summary TC-2
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1.0 ESTRODUCTION

1.1 GENERAL

The following describes the site investigation activities used to further characterize the condition of the

Tank 200-1 diked area (Site) for Clark Refining & Marketing, Inc. (Clark) in Hartford.'Illinois. The results

of this characterization were used, in addition to previous surface sampling conducted in October, 1995, to

determine the approximate vertical and horizontal extent of subsurface contamination at the Site due to

four releases (Illinois Environmental Protection Agency Spill Nos. 942288, 941873, 942855. and 951217).

This site investigation report provides: site geology and hydrology, a description of the field work

performed; methods, procedures, and analyses used; chemical analytical data; and a summary of

contaminant occurance. The location of the Site is illustrated on Figure 1.

1.2 SITE HISTORY AND DESCRIPTION

On August 15, 1994, Clark had a release of approximately 100 barrels of crude oil from the aboveground

Shell transfer line in the northeast corner of Tank 200-1 diked area. The spill was confined to the northeast

comer of the Tank 200-1 tank yard. Clark personnel used vacuum trucks to recover free product from the

areas surrounding the release. Clark estimated approximately 98 barrels of product were recovered by this

process. Clark initiated a modified biological augmentation program to remediate the soil by applying

activated sludge from the aggressive biological wastewater treatment process. A composite soil sample

was collected by Clark on June 5, 1995 to determine levels of petroleum hydrocarbons in the soil.

On October 10, 1994, Clark had a release of approximately 25 barrels of gasoline from the Tank 120-4

suction line in the northwest comer of the Tank 200-1 diked tank yard. The released product was

contained within the Tank 200-1 dike in a 25 foot by 25 foot area. Clark used vacuum trucks to recover

free product from the areas surrounding the release. Clark estimated approximately 24 barrels of product

were recovered by this process. Recovered product was rerun through the process units. Clark initiated a

modified biological augmentation program to remediate the soil by applying activated sludge from the

aggressive biological wastewater treatment process. A composite soil sample was collected by Clark on

June 5, 1995 to determine levels of petroleum hydrocarbons in the area around Tank 200-1. On July 13,

1995, Clark began excavating impacted soil from the northwest comer of the Tank 200-1 tank yard.

Between July 13 and July 17, 1995, three roll-off containers were loaded with soil. Approximately 35

cubic yards of soil was disposed of at Laidlaw Landfill in Roxana, Illinois.

bm279\94155\045Vpt\clrkrpt4 1-1



On December 17, 1994, Clark had a release of approximately I barrel of crude oil from an above ground

pipeline in the northeast corner of Tank 200-1 tank yard. The spill was confined to the northeast comer of

the Tank 200-1 tank yard. The spill occurred in the same area as spill No. 941873. Clark used vacuum

trucks to recover free product from the area surrounding the release. Clark estimated approximately 40

gallons of product have been recovered by this process. Recovered product was rerun through the process

units.

On June 7, 1995, Clark had a release of approximately 350 barrels of crude oil from a leaking valve on the

south side of Tank 200-1. The release was contained within drainage ditches inside the diked areas of

Tank 200-1. Clark used vacuum trucks to recover free product and water from the areas surrounding the

tank. Clark estimated approximately 699 barrels of product and water to have been recovered by this

process. Recovered product was rerun through the process units, while recovered water was treated at

Clark's aggressive biological wastewater treatment process. On July 11, 1995, Clark began excavating soil

from the area south of Tank 200-1. Between July 11 and July 13, 1995, thirteen roll off containers were

loaded with soil and disposed of at a special waste landfill.

Clark resampled the area on October 13, 1995 by collecting grab soil samples from the locations

previously sampled for the composite. Samples were analyzed for BTEX and PNAs. A more detailed

description of the previous sampling activities and the laboratory results is contained in the Bums &

McDonnell Waste Consultants, Inc. (BMWCI) report Summary Report of Spills at the Clark Hartford

Refinery for Clark Refining and Marketing. Inc. of November 1995. The Site is depicted in Figure 2.

bm279\94155\045\rpt\c!rkrpt4 1-2



2.0 HYDROGEOLOGY

2.1 REGIONAL HYDROGEOLOGY

The Site lies within the Alluvial Valleys Region as defined in United

States Geological Survey Water-Supply Paper 2242. 1984. The Alluvial Valleys Region is commonly

underlain by sand and gravel as well as silt and clay. The surficial deposit of sand and gravel is commonly

underlain by interbedded silt and clay in rum underlain by a basal layer of sand and gravel. Locally, these

units are collectively known as Cahokia Alluvium. The subsurface material in the Site area consists of

Quartemary Alluvium, which is made up of modem river floodplain deposits of poorly-sorted sands, silts,

and clays with some sandy gravel. The alluvium ranges in thickness from 50 to 200 feet below the ground

surface (bgs).

The sequence of deposits in the Alluvial Valleys Region is dependant on the depositional history. The

sands and gravels in the valleys of major streams, such as the Mississippi River, are commonly overlain by

deposits of clay and other fine-grained alluvium deposited during floods following the end of the glacial

period.

The alluvial deposits are recharged by precipitation on the valleys, groundwater moving from the adjacent

and underlying aquifers, and overbank flooding of the streams. Water in the alluvial deposits discharges to

the streams in the valleys.

The underlying bedrock in the Hartford area is composed of Mississippian age interbedded limestones,

sandstones, and shales of the Lower Chesterian Series. Regionally, these units dip east toward the center

of the Illinois Basin. The Illinois Basin is the major geologic structure in the region.

2.2 LOCAL HYDROGEOLOGY

Soil borings were completed to a maximum of 6 feet below ground surface (bgs) at this location.

Sediments encountered during drilling included mainly weak red to dark brown and grey silty clays with

grass and topsoil at the tops of the columns. Groundwater was not encountered during drilling. Soil

boring logs are included as Appendix A.

* * * * *

bm279\94155\04S\rpt\drlcrpt4



3.0 FEELD INVESTIGATION ACTIVITIES

To determine the approximate vertical and horizontal extent of petroleum hydrocarbons at the Site,

fourteen surface soil samples were collected and eight soil borings were drilled and sampled. The

sampling locations were concentrated around Tank 120-2 and are shown on Figure 2.

3.1 SURFACE SOIL SAMPLE COLLECTION

To determine the presence of surface contaminants in the vicinity of the release, ten surface soil samples

were collected and analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX) by United

States Environmental Protection Agency (EPA) Method 8020, and four composite surface samples (five

aliquots per sample) were collected and analyzed for Polynuclear Aromatic Hydrocarbons (PNAs) by EPA

Method 8310. Surface soil samples were collected at a depth of 6 inches below ground surface to insure

sampling of native soil. Soil samples were placed in laboratory-cleansed jars after collection.

3.2 DRILLING AND SUBSURFACE SOIL SAMPLE COLLECTION

Eight soil borings were drilled in the vicinities of Tank 200-1. The first 2.5 feet of each boring was field

screened with a photoionization detector (PID). Each boring was completed to a depth of 5 feet below the

highest PID reading, as measured in the top 2.5 feet. Soil borings were drilled using an all terrain vehicle

(ATV) mounted drill rig with hollow stem augers and were continuously sampled using split spoon

samplers. Drilling logs are included in Appendix A.

Subsurface soil samples were collected from the location of the highest PID reading and from the bottom

of the boring. If ho PID readings were recorded for a boring, a sample was collected from the bottom of

the boring only. Soil samples were removed from the samplers with minimal disturbance and placed in

laboratory-cleansed jars. Subsurface soil samples were analyzed for BTEX by EPA Method 8020 and

PNAs by EPA Method 8310.

3.3 SAMPLE COLLECTION PROTOCOL

Personnel responsible for activities associated with collection of soil samples followed standard procedures

to reduce the possibility of contamination and cross-contamination of the samples prior to delivery to the

laboratory. Clean, decontaminated sampling equipment was used at each sampling location. Soil samples

were placed in a cooler with ice and promptly delivered to the analytical laboratory using chain-of-custody

procedures. All laboratory analyses were performed in accordance with EPA methodology by American

Technical and Analytical Services, Inc., of Maryland Heights, Missouri. The laboratory results and chain-

of-custody forms for surface soil samples are included in Appendix B.



4.0 CONTAMINANT OCCURRENCE

Fourteen surface and eight subsurface soil samples were collected and submitted for laboratory chemical

analysis to delineate the approximate horizontal and vertical extent of soil impacted by petroleum

hydrocarbons at the site. The analytical laboratory reports are contained in Appendix B.

4.1 SURFACE SOIL SAMPLES

Of the ten surface soil samples analyzed for BTEX constituents, all are below the Illinois EPA Tiered

Approach to Cleanup Objectives(TACO) Tier 1, Table B Soil Cleanup Objectives for

IndustrialNCommercial Properties. Of the four composite samples collected for PNA analysis, all four are

below the TACO Tier 1 values. The results of surface soil analyses are summarized in Table 1.

4.2 SUBSURFACE SOIL SAMPLES

Eight subsurface soil samples were collected and submitted for laboratory analysis of BTEX by EPA

Method 8020 and PNAs by EPA Method 8310. All eight subsurface soil samples are below the TACO

Tier 1 values for both BTEX constituents and PNAs. The results of subsurface soil analyses are

summarized in Table 2.

* * * * *



5.0 CONCLUSIONS

No free petroleum product was encountered during soil sampling.

All surface soil samples are below the TACO Tier 1 values for BTEX and PNAs.

All subsurface soil samples are below the TACO Tier 1 values for BTEX and PNAs.

* * * * *



TABLE 1
Summary of Surface Analytical Results

Clark Refining & Marketing, Inc.
Area F, Tank 200-1 Tank Yard

Hartford, Illinois

Sample Number: Detection TACO

Sample Date: Units Limits Tier 1 CUO1

S-1

06/04/96

S-2

06/04/96

S-3

06/04/96

S-4

06/04/96

S-5 S-6 i S-7

06/04/96 06/04/96 06/04/96

S-3

06/05/96

S-9

06/04/96

S-K

06/04/

COMPOUND

BTEX i

Benzene P9/Kg

Toluene PS/Kg

Ethylbenzene pg/Kg

Xylenes (total) pg/Kg

Total BTEX pg/Kg

1

1

1

1

20

5,000

5,000

74,000

Sample Number:

Sample Date: Units

PNAs

TACO

Tier 1 CUO

BDL

2

BDL

BDL

2

S-11

06/04/96

DL Result

BOL

17

1

8

26

: ! i

BDL

5

BDL

1

6

S-1 2

06/04/96

OL Result

BOL

5

BDL

3

8

BDL

9

BDL

6

15

BDL

4

BDL

3

7

BDL

5

BDL

4

9

S-13

06/04/96

DL

S-1 4

06/04/96

Result ! DL Result

BDL

BDL

BDL

BDL

BDL

BOL

BDL

BOL

BDL

BCL

BDI

1

BDI

BDI

1

•*>*

Naphthalene ug/Kg

Acenapnthylene ; pg/Kg

Acenaphthene i ug/Kg

30,000

NL

200,000

2,510

2,510

9,000

BDL

BDL

BDL

Fluorene pg/Kg 160,000 1,050 BDL

°henanthrene ug/Kg ! NL

tnthracene ug/Kg
i

Flouranthene '• ug/Kg

Pyrene j pg/Kg

Benzo{a)anthracene i pg/Kg

Chrysene pg/Kg

Benzo(b)flouranthene ug/Kg

Benzo(k)flouranthene pg/Kg
i

Benzo(a)pyrene j pg/Kg

Dibenzo(a,h)antnracene j pg/Kg

B«nzo<g,h,l)p«rylene j pg/Kg

lndeno(1,2,3-cd)pyrene pg/Kg

4.300.000

980,000

1,400,000

700

1,000

4,000

4.000

800

800

NL

8,000

660

660

660

251

65.0

2,510

2,510

9,000

1,050

BDL 2,510

BDL 2,510

BDL 9,000

BDL i 1.050

1,220 660 BDL : 660

BDL i 660 BDL 660

BOL

BDL

248

660

251

65.0

i
BDL 660

BDL 251

149 65.0

BDL

BDL

BDL

BDL

BDL

BDL

BOL

BDL

142

375 BDL 375 ', BDL ' 375 545

25.5

12.5

49.5

150

188

125

169

52.1

487

680

359

BDL

25.5

12.5

49.5

150

188

125

77.3 ; 25.5

27.8 12.5

370

BDL

BDL

49.5

150

188

BDL 125

75.5

27.2

294

261

519

BDL

660

660

1,200

140

850

660

660

180

8.7

100

12.0

11.0

15.0

20.0

51.0

29.0

BDL
t

BDL i
t

BOL

BDL

BDL

BDL ,

BDL

BDL

13.0

BDL

BDL

BDL

20.3

83.6

BDL

BDL

1 - IEPA Tiered Approach to Cleanup Objectives Tier 1, Table B Soil Cleanup Objectives (or Industrial/Commercial Properties

BTEX • Benzene, Toluene, Ethylbenzene, and Xylenes analyzed by EPA Method SW846-8020

pg/Kg - Microgram per kilogram

BDL - Below detection limit

PNAs - Polynuclear Aromatic Hydrocarbons analyzed by EPA Method SW846-8310

DL - Detection Limit

NL - Compound not listed in TACO Tier 1, Table B



TABLE 2
Summary of Subsurface Analytical Results

Clark Refining & Marketing, Inc.
Area F, Tank 200-1 Tank Yard

Hartford, Illinois

Sample Number: ! Detection TACO SB-1-5 > SB-2-5 : SB-3-5 SB-4-5 j SB-5-5 ' SB-6-5 SB-7-5 ' SB-8-5 !

Sample Date: Units ' Limits Tier 1 CUO'05/31/96 '06/03/96 lo6/03/96 JQ6/03/96 :05/31/96 :05/31/96 05/31/96 !05/31/96 •

COMPOUND

BTEX

Benzene

Toluene

Ethylbenzene

Xyleneis (total)

Total BTEX

'. I i

"9/Kg
ug/Kg

pg/Kg

ug/Kg

ug/Kg

I

1

1

1

1

20

5,000

5,000

74,000

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL'

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

''• i

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

2

2

BDL

BDL

BDL

BDL

BDL

PNAs

Naphthalene

Acenaphtrrylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Rouraiithene

Pyrene

Benzo(a)antnracene

Chrysene

Benzo(!3)flouranthene

Benzo(k)flouranthene

Benzo(a)pyrene

Olt>enzo(a,h)anthracene

Benzo(g,h,i)perylene

lndeno(1,2,3-cd)pyrene

!
pg/Kg

pg/Kg

pg/Kg

ug/Kg

ug/Kg

pg/xg
pg/Kg

pg/Kg

pg/Kg

pg/Kg

ug/Kg

Mg/Kg

pg/Kg

pg/Kg

pg/Kg

pg/Kg

660

660

1200

140

660

660

660

180

8.7

100

12.0

11.0

15.0

20.0

51.0

29.0

30,000

NL

200,000

160,000

NL

4,300,000

980,000

1,400,000

700

1,000

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

4000 | BDL

4,000

800

800

NL

8,000

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BOL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

I

BDL

BDL

3,540

BDL

BDL

BDL

BDL

BDL

BDL

BDL j BDL : BDL

BDL BDL i BDL

BDL

BDL

BDL

BDL

699

48.4

20.7

58.6

BDL

204

140

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL BDL

BDL BDL '
'

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL ', BDL

i

BDL I

BDL

BDL

BDL \

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

1 - IEPA Tiered Approach to Cleanup Objectives Tier 1, Table B Soil Cleanup Objectives for Industrial/Commercial Properties

BTEX - Benzene, Toluene, Ethytbenzene, and Xylenes analyzed by EPA Method SW846-8020

ug/Kg - Microgram per kilogram

BDL - Below detection limit

PNAs - Polynuclear Aromatic Hydrocarbons analyzed by EPA Method SW846-8310

NL - Compound not listed in TACO Tier 1, Table A

Dm279Vercf941 S54\056\«<jrt<\taB1 .w
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November 10, 1997

Mr. Jim O'Brien, Manager
Office of Chemical Safety
Illinois Environmental Protection Agency
P.O. Box 19726
Springfield, EL 62794-9726

Re: Tiered Approach Objective Assessment

Dear Mr. O'Brien,

Enclosed is a copy of the Tiered Approach Objective assessment for the spill sites at the
Hartford Refinery that was prepared by Burns & McDonnell. Clark Refining and
Marketing, Inc. will provide your department with remediation techniques for two of the
remaining sites in the near future.

Please call me at 618-254-7301, extension 218 with your questions.

Sincerely,

Massood Modarres
Environmental Engineer

cc: John Sherrill
Tom Miller
File LX



Novembers, 1997

Mr. Jim O'Brien
Office of Chemical Safety
Illinois Environmental Protection Agency
2200 Churchill Road
Springfield, Illinois 62794-9276

Re: Clark Refining & Marketing, Hartford Refinery: IEPA Spill Nos. 940851,
941772. 942837. 941526. 930211. 942288. 947873. 931160. 941913. 947.188,
and 942432

11 Cossens Court
Fenton, Missouri 63026

Phone:314305-0077
Fox: 314 326-8295

Dear Mr. O'Brien:

On behalf of Clark Refining & Marketing, Inc. (Clark), Burns & McDonnell Waste
Consultants, Inc. (BMWCI) is pleased to present this Tiered Approach to Cleanup
Objectives (TACO) assessment of the above-listed spill sites at the Clark Hartford
Refinery. Site investigations were completed at each of these, spill sites and summarized
in the September 1996 report by BMWCI titled Summary Report: Surface and
Subsurface Investigations of Spills at the Clark Hartford Refinery. In this letter report,
the data compiled in the September 1996 report for each spill site is evaluated for
compliance with TACO Tier I and Tier II cleanup objectives.

SOIL SAMPLES
Soil sample analytical data for surface and subsurface samples is summarized in Tables 1
and 2, respectively. Tables 1 and 2 are condensed from the September 1996 report and
list only the contaminants detected at each spill site in excess of TACO Tier I Cleanup
Objectives for Industrial/Commercial properties. Each spill site is designated by the area
name assigned in the September 1996 report: Area A is No. 9940851; Area B is No.
941772; Area C is No. 942837; Area D is No. 941526; Area E is No. 930211; Area F is
Nos. 942288 and 947873; Area G is No. 931160; Area H is Nos. 941913 and 942188; and
Area J is No. 942432. Spill areas are shown on a map of the refinery, included as Figure
1. Samples from areas that are not listed in the tables were all below the
Industrial/Commercial cleanup objectives. TACO Tier 1 Exposure-Route Specific
Values for Soils are summarized for the contaminants of concern in Table 3 for the
Industrial/Commercial, Construction Worker, and Migration to Groundwater scenarios.

In addition to the soil sampling completed for the September 1996 report, soil samples
were collected September 23, 1997 from four areas for analysis of organic carbon. Soil
samples were collected from two locations each in Areas B, C, H, and J, and analyzed for



Mr. O'Brien
November 3.. 1997
Page 2

Organic Matter using ASTM D2974-87 and for Total Organic Carbon using EPA SW-
846. The samples were collected from below the contaminated zone at depths ranging
from 7 to 12 feet below ground surface. Analytical data is presented in Table 4.
Although both methods are approved for determination of the fraction of organic carbon
(fx~), the site-specific/,. values used for this assessment were calculated from the ASTM
method of analyzing for organic matter. These values are also presented in Table 4.

TIER H CLEANUP OBJECTIVES
The site-specific fx was evaluated for Areas B, C, H, and J so that site-specific cleanup
objectives could be calculated for the Migration to Groundwater pathway. The TACO
Tier I cleanup objectives given in TACO Appendix B, Table A for the Migration to
Groundwater pathway are calculated for subsurface soil samples with a default fx value
of 0.002 gm/gm. Table 5 presents the site-specific cleanup objectives for the Migration
to Groundwater pathway in addition to the surface and subsurface soil default objectives.
The site-specific cleanup objectives were calculated using Equation S17 in TACO
Appendix C, Table A. Default values for clay soil were used for density and porosity
values.

To use calculated site-specific cleanup objectives, TACO specifies three additional
concentration limits that cannot be exceeded for a site:

- the soil saturation limit for each chemical (calculated according to Section
742.220) cannot be exceeded,

- the soil attenuation capacity for each site (calculated according to Section
742.215) cannot be exceeded, and

- a weighted average of 1 (calculated according to Section 742.720) cannot be
exceeded at each site for chemicals that target the same organ.

According to TACO Table E in Appendix A, the contaminants of concern to this study
that target the same organ include only toluene and ethylbenzene, which both target the
kidneys. These contaminants are present together above TACO Tier 1
Industrial/Commercial cleanup objectives for Area B only. Of the 8 samples listed in
Table 1, the weighted average exceeds 1 for samples S-1 and S-13.

The soil attenuation capacity is represented by the organic carbon concentration in the
soil at each site. The total concentration of all organic contaminants of concern at a site is
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compared to the total organic material in the soil at that site. The total organic
contaminant concentrations for all areas discussed in this assessment fall below the
default organic matter concentration of 2000 milligrams per kilogram (mg/kg). (Please
refer to the September 1996 report for complete soil analytical data.)

Soil saturation limits for benzene, toluene, ethylbenzene, and xylenes (BTEX) are given
in TACO Appendix A, Table A. As indicated in the footnotes of Table 5, soil saturation
limits are used as cleanup objectives when calculated objectives exceed the saturation
limits.

TIER II ASSESSMENTS
In the following pages, each area is individually evaluated relative to the calculated
TACO Tier II cleanup objectives presented in Table 5. All of the areas discussed in this
assessment are areas that do not support full-time workers or structures. Clark personnel
are present in the areas only intermittently and these areas are not generally accessible to
the public. It is therefore reasonable at each of these sites that the construction worker
scenario be used for the ingestion and inhalation cleanup objectives.

Each of the assessment pages in Attachment A addresses the status of a single area. The
contaminants of concern (COCs) in both surface and subsurface soil are represented by
the highest concentration for each in that area (refer to Tables 1 and 2 for complete soil
sample information). In cases were detection limits exceed the cleanup objectives, non-
detect samples are considered to be in excess of the cleanup objectives. The limiting
scenario(s) for each area are determined by selecting the most conservative cleanup
objectives from Table 5. The Tier II assessment for each area is then a direct comparison
of the site data with the most conservative site-specific cleanup objectives.

SUMMARY
TACO assessment of each of the areas at the Clark Refinery, as shown in Attachment A,
indicates that Areas A, E, F, G, and H are all below TACO Tier II cleanup objectives for
the applicable contaminant pathway scenarios. These areas do not require further
assessment or remediation.

Area B, surrounding Tank 35-2 in the tank yard, has surface and subsurface
concentrations of BTEX constituents that exceed the TACO Tier II cleanup objectives.
The cleanup objectives for this area include the calculated site-specific concentration for
benzene (migration to groundwater pathway), and the construction worker scenario
concentrations for TEX.
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Area C, surrounding Tank 55-1 in the tank yard, has subsurface soil concentrations of
benzene in two samples that exceed the Tier II cleanup objectives. The benzene cleanup
objective for this area is a calculated site-specific concentration for the migration to
groundwater pathway.

Area D, surrounding Tank 10-5 in the tank yard, has surface and subsurface soil
concentrations of benzene that exceed Tier II cleanup objectives. The benzene cleanup
objectives for this area are the generic TACO Tier I values, migration to groundwater
pathway, for surface and subsurface sofl.

Area J, along Illinois Route 3, has two subsurface soil samples in excess of the Tier II"
cleanup objectives for benzene, and one subsurface soil sample in excess of the Tier II
cleanup objectives for benzo(b)fluoranthene and dibenzo(a.hjanthracene. The cleanup
objectives for this area are calculated site-specific concentrations, migration to
groundwater pathway, for these three contaminants.

If you have any questions concerning this assessment, please contact me at (314) 305-
0077, ext. 226.

Paul Christian
Project Manager

attachment

bml I34\projects\clark\refmery\reports\l I03ltr.\vpd



Table/I
Tier II Surface Soil Sample Summary

Clark Refining & Marketing
Clark Refinery

Hartford, Illinois

Area A

S-5

Xylenes

Benzo(a)anthracene

Benzo(b)fluoranthene

Bar

DlbBnto[a,h)an(hraca!ia"

S-6

Area B

S-1

.

Area D

S-2

Area £

S-13

' All sample data reported in milligrams per kilogram (mg/kg)



( Table 2 f
Tier II Subsurface Soil Sample Summary

Clark Refining & Marketing
Clark Refinery

Hartford, Illinois

Xylenes

Benzo(a)anthracene

:fi!M ŝ;a-;«*fî !isis«

Xylenes

Benzo(a)anthracene

Benzo(b)fluoranthene

i

' All sample data reported in milligrams per kilogram (mg/kg)



Table 3
Exposure-Route Specific Values for Soils

Illinois Tiered Approach to Cleanup Objectives

Benzene ~"

Toluene *' ~

Ethylbenzerie

Xylenes

Benzo(a)anthracene

Benzo(b)fluoranthene

B^nzofa)pyrenfr " , ' "v'!*!

Chrysene *-:;.:.";-:™";',4g:;:

Dibenzo(a,h)anthr3cerie

Industrial/Commercial Construction Worker

Ingestion Inhalation Ingestion

200 ^

**41-0}OCG

' ~ _ 200,000 -f

15

"„ 55C- "

400," "^

1,000,000 ; 410

8

8

. -! " •-?'* 6~.&~ s- -'-:

-

'^'~. "J:S!- "-!S--!lSC;!ra,

Inhalation

4,300" **-_!" --" iJtC'rl";?-'
410,000 | " -" ~'"'~42^~? .̂ -"*:

'^^ 20-.000 " |- a^^Si?,.

410,000

170

170

r^^'i^'J^':"^.
sM^f 17,000 ;Vf ,:•»:
"•"'- 17 ' ' •"

410

-

~

Migration to

Groundwater

5 -r „- ~ ' _ ^ ̂
c-f ^ . 12 'J ^ t-"

L,-:«,ij?:-b",
150

2

5

* All sample data reported in milligrams per kilogram (mg/kg)

**AII information reproduced from Title 35, Subtitle G, Chapter I, Subcnapter f, Part 742, Appendix B, Table B



Table 4
Summary of Fraction Organic Carbon Analysis

Clark Refining & Marketing
Clark Refinery

Hartford, Illinois

Sample Sample

Loca'tion'i Number Date

Organic Matter Tot Organic Carbon Average Fraction,. .!

ASTM D2974-87 EPA SW-846 ; O'rganic'Carboii'" '

0.0051

" All sample data reported in milligrams per kilogram (mg/kg)
1 = Average is calculated using ASTM Method data only.



Table 5
Tier II Cleanup Objectives - Soil
Industrial/Residential Scenario

Migration to Groundwater Pathway
Illinois Tiered Approach to Cleanup Objectives

Benzerie";,;~fj 7_ ,

Toluene ~r ^s ~,~ *" ~*

Ethy Ibenzene,̂ ^ w ^

Xylenes

Benzo(a)anthracene

Benzo(b)fluoranthene

Diberrzo(a",:h)anthracene

TACO Generic Cleanup Objectives

Surface Subsurface

(foe =0.006) (foe = 0.002)

r~ o 09 3

ssz > ~
",̂ -a ' „.

003-

12

J3

410" 150

6 2

15
«*-tt£ ĵr*rc-r«x.*3£'*-''

••<.: -:,~6-r;- -f.--

5
v.*J?»^ K-JT"- W*^***;*^*

". -2 -• . - • • - . '

Site Specific Cleanup Objectives.

Area B Area C ' Area H Area J

(foe = 0.01 5) (foe = 0.01 3) (foe = 0.009)

_0\225 "-

I

_ 37.5 ~

0.195 "•">5="

78 " ~~

845 " _

410" 410"

** ** ( 2

i* - ^H-C -^
;^.k §58.5 i_

(foe = 0.005)

"- "JL075
~"" 30 rr«

^ _^,325

410" i 375

15 13 i 9 j 5

37.5
,rffi»'*w'Sr*''r't!^Br* **•—*-

^ ,*"'jj'200 S^^""

"•"••"•'. 1 s". r".r

32.5
*ir— e-»x >»««"5t:-̂ w '̂?'

"cir V 1.040 sS"^

":"^-i3".':V

22.5

"̂:;Ip97 f̂7l

12.5
Ĵ5s«!«i;?:-WT-̂ !t'"̂ ~-

^-^P-s't^-:1

' All sample data reported in milligrams per kilogram (mg/kg)

" Cleanup Objective calculations are limited by the soil saturation concentration (410 mg/kg)



ATTACHMENT A
TACO Tier II Assessment Sheets



LOCATION: Area A - NW of Biological Treatment Unit

MEDIA:

.CLASSIFICATION:

COCs - SURFACE:

Soil

tb-no-foll time workers
and no structures. Use Construction Worker scenario.

Benzo(a)pyrene
Dibenzo(a,h)anthracene

1.21 mg/kg
2.25 mg/kg

COCs - SUBSURFACE: N/A

LIMITING SCENARIO: Migration to Groundwater (generic surface):
Benzo(a)pyrene 24 mg/kg
Dibenzo(a,h)anthracene 6 mg/kg

TIER II ASSESSMENT:

Surface soil concentrations of both benzo(a)pyrene and dibenzo(a,h)anthracene are below
the cleanup objectives for both the construction worker scenario and the migration to
groundwater scenario.



LOCATION: Area B - Tank 35-2

MEDIA: Soil

CLASSIFI CATION. Industrial Commercial with no full time vvprkers^and.no.,
structures. Use construction worker scenario.

COCs - SURFACE:

COCs - SUBSURFACE.

LIMITING SCENARIO:

Benzene
Toluene
Ethylbenzene
Xylenes

Benzene
Toluene
Ethylbenzene
Xylenes

53 mg/kg
>75 mg/kg
>75 mg/kg
>75 mg/kg

3.2 mg/kg
15 mg/kg
16 mg/kg
>75 mg/kg

Migration to Groundwater (site-specific):
Benzene 0.225 mg/kg

Construction Worker:
Toluene 47 mg/kg
Ethylbenzene 58 mg/kg
Xylenes 410 mg/kg

TIER n ASSESSMENT:

Surface soil samples S-1, S-3, S-8, S-9, S-10, and S-13 are in excess of the limiting
scenario cleanup objective for benzene; surface soil samples S-1, S-9, and S-13 exceed
the objective for toluene; surface soil sample S-13 exceeds the ethylbenzene objective,
and surface soil samples S-1, S-9, and S-13 exceed the xylenes cleanup objective. In
addition, the weighted average of toluene and ethylbenzene concentrations exceed 1 for
soil samples S-1 and S-13.

Subsurface soil samples SB 1-1, SB 1-5, SB2-2, SB3-2, SB3-7, SB4-2, and SB7-5 are in
excess of limiting scenario cleanup objectives for benzene. Subusurface soil samples
SB1-1 and SB3-2 are potentially in excess of the cleanup objective for xylenes.



LOCATION: Area C - Tank 55-1

MEDLV Soil

;=•„---«. -.-CLASSIFICATION: - .....
structures. Use construction worker scenario.

COCs - SURFACE: Benzo(a)pyrene 2.90 mg/kg
Dibenzo(a,h)anthracene 4.28 mg/kg

COCs - SUBSURFACE: Benzene 1 .5 mg/kg
Dibenzo(a,h)anthracene 0.971 mg/kg

LIMITING SCENARIO: Migration to Groundwater (site-specific):
Benzene 0.195 mg/kg
Dibenzo(a,h)anthracene 13 mg/kg • . •

Construction Worker:
Benzo(a)pyrene 1 7 mg/kg

TIER H ASSESSMENT:

All surface soil samples are below cleanup objectives for both the construction worker
scenario (Table 3) and the site-specific migration to groundwater scenario (Table 5).

Subsurface soil samples SB3-2.5 and SB3-7.5 are in excess of the migration to
groundwater scenario benzene cleanup objective. All subsurface soil samples are below
cleanup objectives for dibenzo(a,h)anthracene.



LOCATION: - Area D - Tank 10-5

MEDIA: Soil

CLASSIFICATION: ._ _ Jjidustea3/€0mmer-G^^^ ,
structures. Use construction worker scenario.

COCs - SURFACE: Benzene 3.1 mg/kg

COCs - SUBSURFACE: Benzene 4.0 mg/kg

LIMITING SCENARIO: Migration to Groundwater (generic):
Benzene (surface) 0.09 mg/kg
Benzene (subsurface) 0.03 mg/kg

TIER II ASSESSMENT:

Surface soil samples S-2 and S-4 are in excess of the cleanup objectives for the migration
to groundwater pathway for benzene.

Subsurface soil samples SB 1-2, SB 1-7, SB2-1, SB2-6, SB3-1, SB3-6, SB4-2, and SB4-7
are in excess of the cleanup objectives for the migration to groundwater pathway for
benzene.



LOCATION: Area E - Tank 120-2

MEDL\: Soil

• - ^ ;.-, -.SW^-r -- -:;: . ....-•-«:

CLASSIFICATION: indusmal/Commercial with no full time workers
and no structures. Use Construction Worker scenario.

COCs - SURFACE: Benzo(a)pyrene 1.25 mg/kg

COCs - SUBSURFACE: NA

LIMITING SCENARIO: Construction Worker:
Benzo(a)pyrene 1 7 mg/kg

TIER H ASSESSMENT:

All surface soil samples are below the cleanup objectives for the construction worker
scenario for benzo(a)pyrene.

All subsurface soil samples are below all cleanup objectives for both the construction
worker and migration to groundwater scenarios.



LOCATION: Area F - Tank 200-1

MEDIA: Soil

. . - . .. . ..... -

CLASSIFICATION: Industrial/Commercial with no full time workers "~
and no structures.

COCs - SURFACE: NA

COCs - SUBSURFACE: NA

LIMITING SCENARIO: NA

TIER II ASSESSMENT:

All surface and subsurface soil samples are below all applicable cleanup objectives.



LOCATION: Area G - Sulfuric Acid Spill Area

MEDIA: Soil

'CLASSIFICATION': " Industrial/Commercial wTth"rio"ru'irfiine wofk'ers"""
and no structures.

COCs - SURFACE: NA

COCs - SUBSURFACE: NA

LIMITING SCENARIO: NA

TIER H ASSESSMENT:

Surface soil samples were analyzed for pH and found to be within the normal limits for
soil acidity.



LOCATION: Area H - Hawthorne

MEDIA:

CLASSIFICATION:

Soil

IhdusmaT/Comrnercial witrfno full time "workers
and no structures. Use Construction Worker scenario.

COCs - SURFACE: NA

COCs - SUBSURFACE: Benzene 0.059 mg/kg

LIMITING SCENARIO:

TIER II ASSESSMENT:

Migration to Groundwater (site-specific):
Benzene 0.135 mg/kg

All surface soil samples are below all applicable TACO Tier I cleanup objectives.

All subsurface soil samples are below the site-specific migration to groundwater cleanup
objective calculated for benzene.



LOCATION: Area J - Route 3

MEDIA: Soil

COCs - SURFACE:

COCs - SUBSURFACE:

Industrial/Commercial with no full time workers
and no structures. Use Construction Worker scenario.

Dibenzo(a.h)anthracene 2.10 mg/kg

Benzene
Benzo(a)anthracene
B enzo(b)fluoranthene
Benzo(a)pyrene
Chrysene
Dibenzo (a,h)anthrac ene

0.20 mg/kg
4.94 mg/kg
23.3 mg/kg
9.9 mg/kg
238 mg/kg
18.2 mg/kg

LIMITING SCENARIO: Migration to Groundwater (site-specific):
Benzene
B enzo (a) anthracene
Benzo(b)fluoranthene
Chrysene
Dibenzo(a,h)anthracene

Construction Worker:
Benzo(a)pyrene

0.075 mg/kg
5 mg/kg
12.5 mg/kg
400 mg/kg
5 mg/kg

17 mg/kg

TIER II ASSESSMENT:

All surface soil samples are below the cleanup objectives for the construction worker
scenario and the site-specific migration to groundwater scenario.

Subsurface soil samples SB3-8 and SB3-13 are in excess of the site-specific migration to
groundwater cleanup objectives for benzene. Subsurface soil sample SB 1-8 is in excess
of the migration to groundwater cleanup objectives for both benzo(b)fluoranthene and
dibenzo(a.h)anthracene.
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OmcE or THE ATTOXNEY GENERAL
STATS ay ILUNOIS

11. 1996

JimByan
CQflCMX.

PatSlMfVpy
Mayo-, Brown nd Pl*tt .
190 Sooth USalto Street
Chicago. G. 60603-3441

R£: CUrk B vtfortl / Spill Saaplf n£ 5»I«* BcrWoa AppnynJ*

DearMtSIuriry:

Innvrritiagto
meeting held mPdinjary 27 J 996 bctw ives of the Sttta and Garic

,F,H,andJ. In my letter dated
January Jtf, 1996, tayouwepropc^JddidcoalainplingmAnacA.E,«udGaswoIlasgrooadwalcr
sampling in Areas K and L, At thfl February 27,19^6, meeting, representatives of Cterie presented the
State vrith ttwo pagctsble of proposals fbrsamplmg it the variant Meu in response to the JBrattnisod
mtny letter. FartWducuftaou it thataieetfog Touted m isapp^^
plan acccpnblc to aH parties. Followms are the specifics of that plan as lia mderstood by the Illinois

Northnwest of Bio Unh

Sur&ce Mmpfes (OB*, fiat below poftrdetnup
QDintetfacc)

3 <«mgte< for imNaiy. Qua faun. S-L a
oatjpacto tifS-2 md S-3, »nd ooo from S-4. S-1
and S-4 are mtcadcd to be collected jusl outside
ilw previously remeduted BTC» u the Moth and

M506 (I17)l««.tdOO . TTVt (IM) 7ti.t77J • IVOt C17) 7C-»«a
100 WM JUrtic^h Sirwt. O»k»5B. ICnak BoKOl (31IJII-MOOO - TTtt (J1J) «I*J374 •

TTX: 0J»HJ7-«!I • ROC;
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Are* B - representing spill rK94J772

Gasoline spiQ from mixer failure at Tank 35-2

Tv&Arca 35-1 & -2

Surface sampiec (6* to 12" depth)

VOC: 7 samples fnr STEX /SS-1 thru SB-S as
proposed, and two TOOT: nodh aad south of SB-3
to foe with SB-2, SB-5 and SB-1, SB-4

SobnurfaceumpJe* (two samples each, collected
from \hcb'ehcst PDD reading, and at 5 fcot depth

aca for each boring)or

: j borings *T?I far BTEX (at piopiwd ̂ ^-
IthmSB-S)

Art* B - represencag ipill 4941772

Guolioe spill from mixer failure at Task 35-2

Tank Area. 35-3

Surface sample? (6" 10 12" depth)

VOC: 7 rampfcs far BTEX fS camples in «rea
aflbaed 'in cast 'A of Tank Area aad 2 cample*
fixjea that p»rtnot apparently nxtpacted vrithin Ae
tank dike area)

Jbotdcjrth
or fTouodvwner iutHfiice tot each boring)

VQC; 2 hori^g for BTEX (both in are* afffctcd
in East 'A of Task Area)

Ar u B - rcjarcseatmg spifl *941772

Oi saline spOl fiom nnxcr failure, nt Tank 35-2

TtokAraaSS-1

Cooiolidntftd xith reqoirenjcnts for Area C, since
lime lank frna iJTcclffi.

Am C - repnaenung ipiDc (f942837 and

Gasofl ovcrCU of Tank 55-1 and overflow of
gasoline spill J&nra drainage from Tank Area
mixer faflare at Tank 35-2

Tank Ana 55-1

Surface imple* (6" to 12" depth)

VOC: 7 samples for BTEX (4 it SB-1 thm SB^
ind three olherK one loeaied betweej SB-3 and
SB-4. CM collcctal betweca ihe pipe rack and
tank 55-1 acQ«eeiu to cha easternmoct aspect of
Out tank, tnd one eoDccted between SB-1 and
SB-2)

comrxMtte -nmmlaa. each of 5 difortc
campling poinU, u indicated in propoial diacmn.

SubsnH«ce stavfUtt (two ismplci each boring. 21
hightn PID reading, and aL5 foot depth or
groundwotcr inlcrfjcc for each baring)

B S X f l r x i
indicated in the proposal diagram)

(* SB-1 thru SB-4 as
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Are* D - representing spill #941526

Naphtha, and toluene

Tank Art* 10-5

Surface samples (6" to 12" depth)

Am E - repreienting iptH #930211

CmdeoU

Tank Area 120-2

Area F - representing spill* #9422)8, *941 »73,
*9A2t55,»nd*9S1217

Crude oil and gasoline

Tank Ana 200-1

Artm G - rcpreseniiit spill #931160

SulTurie acid

Cooling Tower #5 Ares

VQC: 4 aamptet for BTSY mdNanltt^alffV^ ft **
five 10 ten feet on either aide feast AwestJ of£3-
3 and 2 more eoDectcd between easuccnter of
tank and dike *lfl)

Svbcur&ce samples (two caaplc* ccJIcord
from each boring, at highest PID readiafc and at 5
foot depth orjaroundwafayintrTfJcn for each
bedng)

VOC: 4 bormtgJbr BTE^jnd TJmohUffleiia ( at
SB-1 thru SB-4 as proposed)

Surface sampler (6* to 12" depth)

VOC: 10 Mmek* fef BTEX f a. SB-1 thru SB-
10)

PNAt: 4 coirreositp tamotea. each off
sampling points u indicated in proposal diagranx

Subrarlace tamptei
highest PID leading )

• sample mfTi bcnnj ̂

^ p>!Agr JO borings (at SB-1 thru SB-10
Vindicated in the proposal diagram)

Surface samples (6* to 12' depth)

VOC: 1 Q samples for BTE3{ (**
proposal diagram)

T>NAs; 4 earnpoffla samnkr^ (each Of 5 discrete
sampling points a» indicaiad in proposal

Svhsurface samples ftwo samples each boring,
hi ghcsl PIQ Tudbg. and tt 5 5aot depth or
Srooodwalcr inirrfcce for each beting).

^^TX and T*>^As" > har\n«»g/at SB-1 thru SB-8 as
indicated in the preporal diagrmnX

Surface tompki (&-12")

: 4 eairmo^tf arrjplt? (each of 5 discrctB
tamping points as indicated in proposal
diagram).
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Area H - rcprescntinj spill #941913. #942188

Gasai)

Aru adjacent to Hawthorn Avenue inhere feed
supply Hoes croc* to connect'with Tank 120-7

Suffice sample* (6* to 12" depth)

L 1 0 camples for BTEX (as indicated in
proposal dugrsm)

PNA^r ̂ composite timeles (of 5 discrete
sampling pointj each as indicated in proposal
diagram).

Subsurface Mraples (ftyp samples yach boriny. at
highest PID readinfc and at 5 foot depth or
groundwilg inttfrfarB fa each boring).

BTFX and ?NAs: 10 borings (at SB- 1 thru SB-10
io tha proposal diagram).

Area J - representing spill #942432 Surface samples (6" to 12" depth)

VQC: 4 tampleg jbr BTpX ( only $R;1 thru SB-4
at indicated in proposal diagram)

PNA« 2 compose samples fat 2 discrete ;"
saznpung points each aa indicated in proposal
diagram. SB-1 thru SB-4).

Subnirfaea taropks ^VK) samples each frcyin?- at
hi^cstPID reading, and at S foot depth or
groundwtter interface far tach boring).

BTEX
indicated in thft proposal diagratn).

(31 SB-J thru

As for AIM K (rcpresenriag Vfa3\ #940315 (tsphafc)) and Art»L (reprtsenting Spills #941701,
#950726 and #950893 (gasoiL Aid oil aad petroleum leaching)), the Agency has received and reviewed
the "Field Investigation Wcrkplan for Groundwvter Dimpling at Clark Refininj and Marketing. Inc.
Black Oil River Line Release area''dated June 1995 pcrtainme to Area K and the "She. Asspwnrnt
Report - Hartford River Terminal for Ctark Rcfifliag and Marketing. Inc. Hartford, Illinois" dated

•December 1995 pertaining to AmL Pursuant to Clark's proposed 6eld investigation workpJsn and siic
aueasment repon fef sites "X**aixl"L**, tneAgen^nqutsutliatlbcwcihffoinoacborihcseaites be
Mttnpjed aad monrtored for at kast threo years. The MinpJbj ̂  ocjutoring frequency Ccr the first year
shall be on a quarterly back,.die «rcond year on a jcmi-snnuaf basis, and anautlly therDaflcr. SampUng
shall eominiM uatil three consecntivc sets of sampk dau tbow levels below groundwaler quality
SUndards or groundwatcr cleanup objectives approved by the Agcocy. The sample parameters proposed
by Clark's consnlnnu. an acccptohln •' " •—•

in addition, soil boring and campling results ftom Area L ukcn fioa the December 1995 sita"
assessment report b«v< indicalnd that volatile samples from scfcocd soil borings are U» excess of the
TACO Class I id! cleanup objccUvcj. Cork shall provide ihc Agency \vitb a n-orkplan to address these. )
soils at Area L CWvor Tcnninat Location). , /
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The ej»»ed *ebcdul» is that Dark sballieod final plans ibr Agency approval two wceka oflcr receipt of
(his letter. The Agewyjl«flmorwwe<JcfeUc^giarecaiptofth«pl*c*. The plans ihonU be seat to
Jim O'Brien «im a copy 10mA If yon have «ny questions, please do aociesiuta to call.

Very truly yeora.

Boreao. Spnagneld

eac.

pc-.JnnOTBrkn

John Wsiigon

** TOTflL PflGE.07 not.

** TOTfiL PflGE.0fi **



CLARK R E F I N I N G & M A R K E T I N G , INC.

2 0 1 E a J t H a w t h o r n e

H a r t f o r d , I l l i n o i s 6 2 0 4 3 - 0 0 0 7
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April 7, 1997

Mr. Jim O'Brien
Office of Chemical Safety
Division of Environmental Programs
Illinois Environmental Protection Agency
2200 Churchill Road, P.O. Box 19276
Springfield, EL 62794

Re: State vs. Clark. PCB 95-163

Dear Mr. O'Brien,

Please find attached a copy of the Burns & McDonnell Waste Consultants, Inc. report
entitled Summary Report: Surface and Subsurface Investigations of Spills at the Clark
Hartford Refinery dated April 1997. This report summarizes the field sampling activities
and analytical results for Areas A through H, and Area J at the Clark Hartford Refinery.
Field activities were conducted in accordance with the sampling and analysis plans
approved by the Dlinois EPA,

The preliminary findings show that Clark's remediation efforts have been successful.
Selected areas may require further evaluation. We believe the remediation goals should
take into account the former and future industrial use of the sites and the minimal risk of
exposure to the public. If you have any questions, feel free to contact Bill Irvvin at (618)
254-7301 ext. 266.

Sincerely,

"orrest B. wuher
Refinery Manager

Enclosure

cc: John Sherrill
Tom Powell
Tom Miller

RECEIVED

APR 9 1997
** w
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INTRODUCTION

This report presents, the results of nine separate surface and subsurface investigations associated

with reported spills at the Clark Refining and Marketing, Inc.'s (Clark) Hartford, Illinois

Refinery. These spills occurred between December 6, 1991 and July 7, 1995 at or near the

Hartford Refinery. Clark's Hartford Refinery is located in Hartford, Illinois, approximately 10

miles north of St. Louis, Missouri.

The site investigation reports included herein present data obtained as a result of soil sample

collection and analysis conducted as part of Clark's efforts to investigate areas impacted by these

documented releases. Soil sampling and analysis at each site was conducted according to the site

specific Sampling and Analysis Plan generated by Burns & McDonnell Waste Consultants, Inc.

(BMWCI) and approved by the Illinois Environmental Protection Agency. BMWCI personnel

provided oversight of all field activities described in the following reports.

bm551 \projecu\claric\hartfortj\reporr\summary 1 L.-2
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1.0 INTRODUCTION

1.1 GENERAL

The following describes the site investigation activities used to further characterize the condition of the

Tank 55-1 diked area (Site) for Clark Refining & Marketing, Inc. (Clark) in Hartford, Illinois. The results

of this characterization were used, in addition to previous surface sampling conducted in October, 1995, to

determine the approximate vertical and horizontal extent of subsurface contamination at the Site due to this

release (Elinois Environmental Protection Agency Spill #942837). This site investigation report provides:

site geology and hydrology, a description of the field work performed; methods, procedures, and analyses

used; chemical analytical data; and a summary of contaminant occurance. The location of the Site is

illustrated on Figure 1.

1.2 SITE HISTORY AND DESCRIPTION

On December 16, 1994, Clark had a release of approximately 40 barrels of gasoil due to overfill of Tank

55-1. The release was contained within the diked area around Tanks 80-9 and 55-1. Clark personnel used

vacuum trucks to recover the product and water from the diked area. Approximately 1,675 gallons of

liquid was recovered. Clark initiated a modified biological augmentation program to remediate the soil by

applying activated sludge from the aggressive biological wastewater treatment process. Clark collected a

composite soil sample on June 5, 1995.

On July 3, 1995, Clark began excavating soil surrounding Tank 55-1. Between July 3 and July 10, 1995,

nineteen roll off containers were loaded with soil. Between September 6 and September 7, 1995, an

additional fourteen roll off containers were loaded with soil from the ditch areas surrounding Tank 55-1.

Approximately 400 cubic yards of soil was disposed of at Laidlaw Landfill in Roxana, Illinois. Clark

resampled the area on October 13, 1995 by collecting grab samples from the locations previously sampled

for the composite. Samples were analyzed for BTEX and PNAs. A more detailed description of the

previous sampling activities and the laboratory results is contained in the Bums & McDonnell Waste

Consultants, Inc. (BMWCI) report Summary Report of Spills at the Clark Hartford Refinery for Clark

Refining and Marketing. Inc. of November 1995. The Site is depicted in Figure 2.

bm279\94155\045\rpt\clrkrpt2 1-1



2.0 HYDROGEOLOGY

2.1 REGIONAL HYDROGEOLOGY

The Site lies within the Alluvial Valleys Region as defined in United

States Geological Survey Water-Supply Paper 2242. 1984. The Alluvial Valleys Region is commonly

underlain by sand and gravel as well as silt and clay. The surficial deposit of sand and gravel is commonly

underlain by interbedded silt and clay in turn underlain by a basal layer of sand and gravel. Locally, these

units are collectively known as Cahokia Alluvium. The subsurface material in the Site area consists of

Quartemary Alluvium, which is made up of modern river floodplain deposits of poorly-sorted sands, silts,

and clays with some sandy gravel. The alluvium ranges in thickness from 50 to 200 feet below the ground

surface (bgs).

The sequence of deposits in the Alluvial Valleys Region is dependant on the depositional history. The

sands and gravels in the valleys of major streams, such as the Mississippi River, are commonly overlain by

deposits of clay and other fine-grained alluvium deposited during floods following the end of the glacial

period.

The alluvial deposits are recharged by precipitation on the valleys, groundwater moving from the adjacent

and underlying aquifers, and overbank flooding of the streams. Water in the alluvial deposits discharges to

the streams in the valleys.

The underlying bedrock in the Hartford area is composed of Mississippian age interbedded limestones,

sandstones, and shales of the Lower Chesterian Series. Regionally, these units dip east toward the center

of the Illinois Basin. The Illinois Basin is the major geologic structure in the region.

2',.2 LOCAL HYDROGEOLOGY

Sioil borings were completed to a maximum of 7.5 feet below ground surface (bgs) at this location.

Slediments encountered during drilling included mainly greenish to dark grey silty clays with some shallow

brown topsoil. Groundwater was not encountered during drilling. Soil borings are included as Appendix

A.



3.0 FIELD INVESTIGATION ACTIVITIES

To determine the approximate vertical and horizontal extent of petroleum hydrocarbons at the Site, eleven

surface soil samples were collected and four soil borings were drilled and sampled. The sampling

locations were concentrated around Tank 55-1 and are shown on Figure 2.

3.1 SURFACE SOIL SAMPLE COLLECTION

To determine the presence of surface contaminants in the vicinity of the release, seven surface soil samples

were collected and analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX) by United

States Environmental Protection Agency (EPA) Method 8020 and four surface soil composites (consisting

of five aliquots each) were collected and analyzed for Polynuclear Aromatic Hydrocarbons (PNAs) by

EPA Method 8310. Surface soil samples were collected at a depth of 6 inches below ground surface to

insure sampling of native soil. Surface soil samples from soil boring locations were collected prior to

completion of the borings with a drill rig. Soil samples were placed in laboratory-cleansed jars after

collection.

3.2 DRILLING AND SUBSURFACE SOIL SAMPLE COLLECTION

Four soil borings were drilled in the vicinities of Tank 55-1. The first 2.5 feet of each boring was field

screened with a photoionization detector (PID). Each boring was completed to a depth of 5 feet below the

highest PED reading measured in the top 2.5 feet. Soil borings were drilled using an all terrain vehicle

(ATV) mounted drill rig with hollow stem augers and were continuously sampled using split spoon

samplers. Drilling logs are included in Appendix A.

Subsurface soil samples were collected from the location of the highest PED reading and from the bottom

of the boring. In borings with no elevated PED readings, samples were collected from the bottom of the

boring only. Soil samples were removed from the samplers with minimal disturbance and placed in

laboratory-cleansed jars. Subsurface soil samples were analyzed for BTEX by EPA Method 8020 and

PNAs by EPA Method 8310.

3.3 SAMPLE COLLECTION PROTOCOL

Personnel responsible for activities associated with collection of soil samples followed standard procedures

to reduce the possibility of contamination and cross-contamination of the samples prior to delivery to the

laboratory. Clean, decontaminated sampling equipment was used at each sampling location. Soil samples

were placed in a cooler with ice and promptly delivered to the analytical laboratory using chain-of-custody

procedures. All laboratory analyses were performed in accordance with EPA methodolo?v hv
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4.0 CONTAMINANT OCCURRENCE

Eleven surface and six subsurface soil samples were collected and submitted for laboratory chemical

analysis to delineate the approximate horizontal and vertical extent of soil impacted by petroleum

hydrocarbons at the site. The analytical laboratory reports are contained in Appendix B.

4.1 SURFACE SOEL SAMPLES

Of the seven surface soil samples analyzed for BTEX, all are below the Illinois EPA Tiered Approach to

Cleanup Objectives(TACO) Tier 1, Table B Soil Cleanup Objectives for Industrial/Commercial Properties.

Of the four composite surface samples collected for analysis of PNAs, soil samples S-8 and S-10 exceed

the TACO Tier 1 values for at least one PNA. The results of surface soil sample analyses are summarized

in Table 1.

4.2 SUBSURFACE SOIL SAMPLES

Six subsurface soil samples were collected and submitted for laboratory analysis of BTEX by EPA Method

8020 and for PNAs by EPA Method 8310. Soil samples SB-1-2, SB-3-2.5, and SB-3-7.5 all exceed

TACO Tier 1 values for benzene. Soil samples SB-1-7, SB-2-5 and SB-3-7.5 all exceed TACO Tier 1

values for at least one PNA. Soil sample SB-4-5 is below TACO Tier 1 values for all BTEX constituents

and PNAs. The results of subsurface soil sample analyses are summarized in Table 2.

* * * * *



5.0 CONCLUSIONS

No free petroleum product was encountered during soil sampling.

Surface soil samples S-8 and S-10 exceed TACO Tier 1 values for PNAs.

Subsurface soil samples SB-1-2, SB-3-2.5, and SB-3-7.5 all exceed TACO Tier 1 values for

benzene.

Subsurface soil samples SB-1-7, SB-2-5 and SB-3-7.5 all exceed TACO Tier 1 values for at least

one PNA.

Soil Boring.SR-2. is located outside the spill area. The presence of elevated levels of PNAs at a 5"

foot depth may be due to historic contamination.

The increasing levels of petroleum hydrocarbons corresponding to increasing depth in Soil Boring

SB-3 may be due to historic contamination.

* * * * *



TABLE 1
Summary of Surface Analytical Results

Clark Refining & Marketing, Inc.
Area C, Tank 55-1 Tank Yard

Hartford, Illinois

Sample Number:

Sample Date: Units

COMPOUND I

BTEX

• Benzene

Toluene

; Ethylbenzene

Xylenes (total)

Total BTEX

M9/Kg

pg/Kg
pg/Kg

ug/Kg
M9/Kg

Detection TACO

Limits Tier 1 CUO1

i

1

1

1

1

20

5,000

5,000

74.000

S-1 S-2

06/05/96 "(36/05/96

11

BDL

BDL

BDL

BDL

BDL

S-3 j_ S-4 | S-5

06/05/96 06/05/96
I

BDL

BDL

BDL

BDL j BDL BDL

11 BDL BDL

BDL

BDL

BDL

BDL

BDL

06/05/96

BDL

BDL

BDL

BDL

BDL

S-6

06/05/96

12

5

2

11

30

S-7

06/05/96

BDL

3

BDL

BOL

3

Sample Number:

Sample Date:

PNAs

'• Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

FlourantheneiI
i Pyrene

; Benzo(a)anthracene

Chrysene

Benzo(b)flouranthene

Benzo(k)flouranthene
i
j Benzo(a)pyrene
i
Dibenzo(a,h)anthracene

( Benzo(g,h,i)perylene

lndeno(1 ,2,3-cd)pyrene

Units

H9/*3

pg/Kg

pg/Kg

ug/Kg

pg/Kg

pg/Kg

pg/Kg

pg/Kg

M9/Kg

pg/Kg

pg/Kg

pg/Kg

pg/Kg

pg/Kg

pg/Kg

ug/Kg

TACO

Tier 1 CUO1

30,000

NL

200,000

160,000

NL

4,300,000

980,000

1,400,000

700

1,000

4,000

4,000

BOO

800

NL

8,000

S-8

06/05/96

DL

2,510

2,510

9,000

1,050

660

660

660

251

65.0

375

25.5

12.5

198

150

188

125

Result

BDL

BDL

BDL

BDL

BDL

BDL

S-9

06/05/96

DL

660

660

1,200

140

660

660

BDL 660

BDL

395

5.920-

865

455

2.900'

4,280"

3,030

2,940

180

8.7

100

12.0

11.0

15.0

20.0

51.0

29.0

Result

BDL

BDL

BDL

BDL

BOL

BDL

BDL

BDL

BDL

BDL

40.4

106

92.6

534

BDL

BDL

S-10

06/05/96

DL

660

660

1,200

3,500

850

660

660

835

217

1,250

85.0

41.5

165

20.0

51.0

29.0

Result

3,250

4,390

BDL

6,040

5,770

BDL

3,630

3,560

1,260*

41.700'

2,040

813

757

152

179

304

S-11

06/05/96

DL

2,510

2,510

9,000

1,050

660

660

660

251

65.0

375

25.5

12.5

49.5

150

188

125

Result

BDL

BDL

BDL

BDL

1,020

BDL

BDL

599

203

BDL

631

102

496

421

BDL

526

1 - IEPA Tiered Approach to Cleanup Objectives Tier 1, Table 8 Soil Cleanup Objectives for Industrial/Commercial Properties

BTEX • Benzene, Toluene, Ethytbenzene, and Xylenes analyzed by EPA Method SW846-8020

DL - Detection Limit

pg/Kg - Microgram per kilogram

PNAs - Polynuclear Aromatic Hydrocarbons

BDL • Below detection limit

NL • Compound not listed in TACO Tier 1, Table 8

488' - Above TACO Tier 1. Table B. Industnal/Commeroal Cleanup OCiectiveiingestion, innalation, and/or migration to grouncwaU



TABLE 2
Summary of Subsurface Analytical Results

Clark Refining & Marketing, Inc.
Area C, Tank 55-1 Tank Yard

Hartford, Illinois

Sample Number:

Sample Date: ' Units

COMPOUND

BTEX

Benzene

Toluene

Ethylbenzene

Xylenes (total)

Total BTEX

Mg/Kg
pg/Kg

pg/Kg

pg/Kg

P9/Kg

TACO SB-1 -2 SB-1 -7 • SB-2-5

Tier 1 CUO' 06/05/96 i 06/05/96

DL

20

5,000

5,000

74,000

5

5

5

5

I'

Result ! DL

170-

18

6

5

199

1

1

1

1

06/05/96
!

Result i OL

3

3

BDL

1

7

1

1

1

1

Result

BDL

2

BDL

2

4

SB-3-2.5

06/05/96

OL

10

10

10

10

Result

270'

54

77

200

601

S8-3-7.5 ! SB-4-5

06/05/96 j 06/05/96

DL

125

125

125

125

Result

1.500"

340

920

900

3,660

DL

1

1

1

1

Result

2

4

BDL

6

12

PNAs

Naphthalene

Acenaphthylene

Acenaphthene

Ruorene

Phenanthrene

Anthracene

Flouranthene

Pyrene

Benzol ajanthracene

Chrysene

Benzo(b)flourantnene

Benzo(<)flouranthene

Benzo(a)pyrene

Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

Indenol 1 ,2,3-cd)pyrene

pg/Kg

pg/Kg

Mg/Kg
pg/Kg

pg/Kg

pg/Kg
pg/Kg

pg/Kg

Mg/Kg
Pg/Kg

pg/Kg
pg/Kg
pg/Kg

pg/Kg

pg/Kg

pg/Kg

30,000

NL

200,000

160,000

NL

4,300,000

980,000

1,400,000

700

1,000

4,000

4,000

800

800

NL

8,000

660

660

1,200

140

660

660

660

180

8.7

100

12.0

11.0

15.0

20.0

51.0

29.0

BDL

1,010

BDL

873

1,520

BDL

BDL

292

140

695

242

87.5

100

78.7

BDL

14.6

660

660

1,200

1,400

660

660

660

334

86.6

500

34.0

16.6

66.0

200

250

166

2,670

7,510

BDL

5.150

9,890

BDL

1,630

2,570

1,180*

3,230'

1,210

451

603

971-

BOL

915

660

660

1,200

140

660

660

660

180

43.3

500

17.0

11.0

33.0

20.0

51.0

29.0

1,200

2,170

BDL

1,190

3,400

BDL

821

1,030

1,230-

12,600'

648

42.7

207

303

104

89.5

660

660

1,200

140

660

660

660

180

8.7

100

12.0

11.0

15.0

20.0

51.0

29.0

BDL

889

BDL

140

BDL

BDL

BDL

BDL

BDL

BDL

13.6

BDL

16.3

BDL

BDL

BDL

,

660

1,670

1,200

700

660

660

660

180

8.7

250

17.0

11.0

33.0

100

125

1,740

14,100

BDL

9,490

5,370

BDL

BDL

376

245

5,480-

301

30.1

118

267

BOL

83.0 | 122

660

660

1200

140

660

660

660

180

8.7

100

12.0

11.0

15.0

20.0

51.0

29.0

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BOL

BDL

BDL

BDL

BDL

BOL

1 - IEPA Tiered Approach to Cleanup Objectives Tier 1, Table B Soil Cleanup Objectives for Industrial/Commercial Properties

BTEX • Benzene, Toluene, Ethylbenzene, and Xylenes analyzed by EPA Method SW846-8020

DL - Detection Limit

pg/Kg - Microgram per kilogram

PNAs - Polynuclear Aromatic Hydrocarbons

BDL - Below detection limit

NL - Compound not listed in TACO Tier 1. Table B

483' - Acove TACO Tier 1. Table S. Industrial/Commercial Cleanup Otjectivefingesticn, inhalation, and/or migration to groundwater)
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November 10, 1997

Mr. Jim O'Brien, Manager
Office of Chemical Safety
Illinois Environmental Protection Agency
P.O. Box 19726
Springfield, IL 62794-9726

Re: Tiered Approach Objective Assessment

Dear Mr. O'Brien,

Enclosed is a copy of the Tiered Approach Objective assessment for the spill sites at the
Hartford Refinery that was prepared by Burns & McDonnell. Clark Refining and
Marketing, Inc. will provide your department with remediation techniques for two of the
remaining sites in the near future.

Please call me at 618-254-7301, extension 218 with your questions.

Sincerely,

Massood Modarres
Environmental Engineer

cc: John Sherrill
Tom Miller
File iS
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Mr. Jim O'Brien
Office of Chemical Safety
Illinois Environmental Protection Agency
2200 Churchill Road
Springfield, Illinois 62794-9276

Re: Clark Refining & Marketing, Hartford Refinery: IEPA Spill Nos. 940851,
941772. 942837. 941526. 930211. 942288. 947873. 931160. 941913. 942188.
and 942432

17 (assens Court
Fenlon, Missouri 63026

Phone:314305-0077
Fax:314324-8295
hnD://w*w.burnsmcd.com

Dear Mr. O'Brien:

On behalf of Clark Refining & Marketing, Inc. (Clark), Bums & McDonnell Waste
Consultants, Inc. (BMWCI) is pleased to present this Tiered Approach to Cleanup
Objectives (TACO) assessment of the above-listed spill sites at the Clark Hartford
Refinery. Site investigations were completed at each of these spill sites and summarized
in the September 1996 report by BMWCI titled Summary Report: Surface and
Subsurface Investigations of Spills at the Clark Hartford Refinery. In this letter report,
the data compiled in the September 1996 report for each spill site is evaluated for
compliance with TACO Tier I and Tier II cleanup objectives.

SOIL SAMPLES
Soil sample analytical data for surface and subsurface samples is summarized in Tables 1
and 2, respectively. Tables 1 and 2 are condensed from the September 1996 report and
list only the contaminants detected at each spill site in excess of TACO Tier I Cleanup
Objectives for Industrial/Commercial properties. Each spill site is designated by the area
name assigned in the September 1996 report: Area A is No. 9940851; Area B is No.
941772; Area C is No. 942837; Area D is No. 941526; Aiea E is No. 930211; Area F is
Nos. 942288 and 947873; Area G is No. 931160; Area H is Nos. 941913 and 942188; and
Area J is No. 942432. Spill areas are shown on a map of the refinery, included as Figure
1. Samples from areas that are not listed in the tables were all below the
Industrial/Commercial cleanup objectives. TACO Tier 1 Exposure-Route Specific
Values for Soils are summarized for the contaminants of concern in Table 3 for the
Industrial/Commercial, Construction Worker, and Migration to Groundwater scenarios.

In addition to the soil sampling completed for the September 1996 report, soil samples
were collected September 23, 1997 from four areas for analysis of organic carbon. Soil
samples were collected from two locations each in Axeas B, C, H, and J, and analyzed for



Mr. O'Brien
Novembers.. 1997
Page 2

Organic Matter using ASTM D2974-87 and for Total Organic Carbon using EPA SW-
846. The samples were collected from below the contaminated zone at depths ranging
from 7 to 12 feet below ground surface. Analytical data is presented in Table 4.
Although both methods are approved for determination of the fraction of organic carbon
(X^), the site -specific fx values used for this assessment were calculated from the ASTM
method of analyzing for organic matter. These values are also presented in Table 4.

TIER II CLEANUP OBJECTIVES
The site-specific fx was evaluated for Areas B, C, H, and J so that site-specific cleanup
objectives could be calculated for the Migration to Groundwater pathway. The TACO
Tier I cleanup objectives given in TACO Appendix B, Table A for the Migration to-
Groundwater pathway are calculated for subsurface soil samples with a default^ value
of 0.002 gm/gm. Table 5 presents the site-specific cleanup objectives for the Migration
to Groundwater pathway in addition to the surface and subsurface soil default objectives.
The site-specific cleanup objectives were calculated using Equation SI7 in TACO
Appendix C, Table A. Default values for clay soil were used for density and porosity
values.

To use calculated site-specific cleanup objectives, TACO specifies three additional
concentration limits that cannot be exceeded for a site:

- the soil saturation limit for each chemical (calculated according to Section
742.220) cannot be exceeded,

- the soil attenuation capacity for each site (calculated according to Section
742.215) cannot be exceeded, and

- a weighted average of 1 (calculated according to Section 742.720) cannot be
exceeded at each site for chemicals that target the same organ.

According to TACO Table E in Appendix A, the contaminants of concern to this study
that target the same organ include only toluene and ethylbenzene, which both target the
kidneys. These contaminants are present together above TACO Tier 1
Industrial/Commercial cleanup objectives for Area B only. Of the 8 samples listed in
Table 1, the weighted average exceeds 1 for samples S-1 and S-13.

The soil attenuation capacity is represented by the organic carbon concentration in the
soil at each site. The total concentration of all organic contaminants of concern at a site is
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compared to the total organic material in the soil at that site. The total organic
contaminant concentrations for all areas discussed in this assessment fall below the
default organic matter concentration of 2000 milligrams per kilogram (mg/kg). (Please
refer to the September 1996 report for complete soil analytical data.)

Soil saturation limits for benzene, toluene, ethylbenzene, and xylenes (BTEX) are given
in TACO Appendix A, Table A. As indicated in the footnotes of Table 5, soil saturation
limits are used as cleanup objectives when calculated objectives exceed the saturation
limits.

TIER II ASSESSMENTS
In the following pages, each area is individually evaluated relative to the calculated
TACO Tier II cleanup objectives presented in Table 5. All of the areas discussed in this
assessment are areas that do not support full-time workers or structures. Clark personnel
are present in the areas only intermittently and these areas are not generally accessible to
the public. It is therefore reasonable at each of these sites that the construction worker
scenario be used for the ingestion and inhalation cleanup objectives.

Each of the assessment pages in Attachment A addresses the status of a single area. The
contaminants of concern (COCs) in both surface and subsurface soil are represented by
the highest concentration for each in that area (refer to Tables 1 and 2 for complete soil
sample information). In cases were detection limits exceed the cleanup objectives, non-
detect samples are considered to be in excess of the cleanup objectives. The limiting
scenario(s) for each area are determined by selecting the most conservative cleanup
objectives from Table 5. The Tier II assessment for each area is then a direct comparison
of the site data with the most conservative site-specific cleanup objectives.

SUMMARY
TACO assessment of each of the areas at the Clark Refinery, as shown in Attachment A,
indicates that Areas A, E, F, G, and H are all below TACO Tier II cleanup objectives for
the applicable contaminant pathway scenarios. These areas do not require further
assessment or remediation.

Area B, surrounding Tank 35-2 in the tank yard, has surface and subsurface
concentrations of BTEX constituents that exceed the TACO Tier II cleanup objectives.
The cleanup objectives for this area include the calculated site-specific concentration for
benzene (migration to groundwater pathway), and the construction worker scenario
concentrations for TEX.
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Area C, surrounding Tank 55-1 in the tank yard, has subsurface soil concentrations of
benzene in two samples that exceed the Tier II cleanup objectives. The benzene cleanup
objective for this area is a calculated site-specific concentration for the migration to
groundwater pathway.

Area D, surrounding Tank 10-5 in the tank yard, has surface and subsurface soil
concentrations of benzene that exceed Tier II cleanup objectives. The benzene cleanup
objectives for this area are the generic TACO Tier I values.'migration to groundwater
pathway, for surface and subsurface soil.

Area J, along Illinois Route 3, has two subsurface soil samples in excess of the Tier II
cleanup objectives for benzene, and one subsurface soil sample in excess of the Tier II
cleanup objectives for benzo(b)fluoranthene and dibenzo(a,h)anthracene. The cleanup
objectives for this area are calculated site-specific concentrations, migration to
groundwater pathway, for these three contaminants.

If you have any questions concerning this assessment, please contact me at (314) 305-
0077, ext. 226.

Paul Christian
Project Manager

attachment

bml 134\proje«svclark\refmery\reports\l Ifljltr.wpd



Table"!
Tier II Surface Soil Sample Summary

Clark Refining & Marketing
Clark Refinery

Hartford, Illinois

Xylenes

Benzo(a)anthracene

Benzo(b)fluoranthene

DI(:ie!nVo(a;hJa'hinfaeahf®

Area A

S-5 S-6

Area B

S-1 S-3 S-8 S-9 S-14

Area C Area 0

S-2

Area J

SB-SS SB-6S

• All sample data reported in milligrams per kilogram (mg/kg)



Table2
Tier II Subsurface Soil Sample Summary

Clark Refining & Marketing
Clark Refinery-

Hartford, Illinois

Xylenes

Benzo(a)anlhracene

Benzo(b)fluoranlhene

Xylenes

Benzo(a)anthracena

Benzo(b)fluoranlhene

* All sample dala reported in milligrams per kilogram (mg/kg)



Table 3
Exposure-Route Specific Values for Soils

Illinois Tiered Approach to Cleanup Objectives

Industrial/Commercial Migration to

Groundwater

150Xylenes

Benzo(a)anthracene

Benzo(b)fluoranthene

"«^ew*ii««:SWS;s--̂ cisWJS:
DibenzxXa.hfcntriracene

• All sample data reported in milligrams per kilogram (mg/kg)

"All information reproduced from Title 35, Subtitle G, Chapter I, Subcfiapter f, Part 742. Appendix B, Table B



Table 4
Summary of Fraction Organic Carbon Analysis

Clark Refining & Marketing
Clark Refinery

Hartford, Illinois

Sample
:.,'. .'.-..znv- • •; ..T

Location & Number

Sample
•-'. ,-c.-:— •

Date

Organic Matter

ASTM D2974-87

Tot Organic Carbon Average Fraction.. .!,

EPA SW-846 ; O'rganic Carbon'"

l̂ ^nit̂ f̂e^^^SaS^Siî S^^^^^^^^

* All sample data reported in milligrams per kilogram (mg/kg)

' = Average is calculated-using ASTM Method data only.



Table 5
Tier II Cleanup Objectives - Soil
Industrial/Residential Scenario

Migration to Groundwater Pathway
Illinois Tiered Approach to Cleanup Objectives

Site Specific Cleanup ObjectivesTACO Generic Cleanup Objectives

•=sr??:s:KQfK:::«Ktt$;;i::
•crs'r&ssSnfcissssare::

Xylenes

Benzo(a)antnracene

Benzo(b)fluorantnene
s

BenzoOalpyrEne.-ii

'
-Dibenza(avh)anthracene

• All sample data reported in milligrams per kilogram (mg/kg)

~ Cleanup Objective calculations are limited by the soil saturation concentration (410 mg/kg)



ATTACHMENT A
TACO Tier II Assessment Sheets



LOCATION: Area A - NW of Biological Treatment Unit

MEDIA: Soil

CLASSIFICATION: ,-^^^IndustriaL^.C.emmerciai=v^th-no--Ml time workers
and no structures. Use Construction Worker scenario.

COCs - SURFACE: Benzo(a)pyrene 1.21 mg/kg
Dibenzo(a,h)antnracene 2.25 mg/kg

COCs - SUBSURFACE: N/A

LIMITING SCENARIO: Migration to Groundwater (generic surface):
Benzo(a)pyrene 24 mg/kg
Dibenzo(a^h)anthracene 6 mg/kg

TIER II ASSESSMENT:

Surface soil concentrations of both benzo(a)pyrene and dibenzo(a,h)anthracene are below
the cleanup objectives for both the construction worker scenario and the migration to
groundwater scenario.



LOCATION:

MEDIA:

CLASSIFICATION.

COCs - SURFACE:

COCs - SUBSURFACE:

LIMITING SCENARIO:

TIER n ASSESSMENT:

Area B - Tank 35-2

Soil

Industrial Commercial with no full time workers.and.no.--
- - _*-.-. • i _ < "iSiiT"— - "'•'fmiit— i_ ?«i.̂ T î''

structures. Use construction worker scenario.

Benzene
Toluene
Ethylbenzene
Xylenes

Benzene
Toluene
Ethylbenzene
Xylenes

53 mg/kg
>75 mg/kg
>75 mg/kg
>75 mg/kg

3.2 mg/kg
15 mg/kg
16 mg/kg
>75 mg/kg

Migration to Groundwater (site-specific):
Benzene 0.225 mg/kg

Construction Worker:
Toluene 47 mg/kg
Ethylbenzene 58 mg/kg
Xylenes 410 mg/kg

Surface soil samples S-1, S-3, S-8, S-9, S-10, and S-13 are in excess of the limiting
scenario cleanup objective for benzene; surface soil samples S-1, S-9, and S-13 exceed
the objective for toluene; surface soil sample S-13 exceeds the ethylbenzene objective,
and surface soil samples S-1, S-9, and S-13 exceed the xylenes cleanup objective. In
addition, the weighted average of toluene and ethylbenzene concentrations exceed 1 for
soil samples S-1 and S-13.

Subsurface soil samples SB 1-1, SB 1-5, SB2-2, SB3-2, SB3-7, SB4-2, and SB7-5 are in
excess of limiting scenario cleanup objectives for benzene. Subusurface soil samples
SB 1-1 and SB3-2 are potentially in excess of the cleanup objective for xylenes.



LOCATION: Area C -Tank 55-1

MEDIA:

---CLASSIFICATION: -

COCs - SURFACE:

COCs - SUBSURFACE.

LIMITING SCENARIO:

Soil

TIER U ASSESSMENT:

structures. Use construction worker scenario.

Benzo(a)pyrene
Dibenzo(a,h)anthracene

Benzene
Dibenzo(a,h)anthracene

2.90 mg/kg
4.28 mg/kg

1.5 mg/kg
0.971 mg/kg

Migration to Groundwater (site-specific):
Benzene 0.195 mg/kg
Dibenzo(a,h)anthracene 13 mg/kg

Construction Worker:
Benzo(a)pyrene 17 mg/kg

All surface soil samples are below cleanup objectives for both the construction worker
scenario (Table 3) and the site-specific migration to groundwater scenario (Table 5).

Subsurface soil samples SB3-2.5 and SB3-7.5 are in excess of the migration to
groundwater scenario benzene cleanup objective. All subsurface soil samples are below
cleanup objectives for dibenzo(a,h)anthracene.



LOCATION: Area D - Tank 10-5

MEDIA: Soil

CLASSIFICATION: ._ ._ Jndustea#€LoH3BieEeiafc^ ,
structures. Use construction worker scenario.

COCs - SURFACE: Benzene 3.1 mg/kg

COCs - SUBSURFACE: Benzene 4.0 mg/kg

LIMITING SCENARIO: Migration to Groundwater (generic):
Benzene (surface) 0.09 mg/kg
Benzene (subsurface) 0.03 mg/kg

TIER II ASSESSMENT:

Surface soil samples S-2 and S-4 are in excess of the cleanup objectives for the migration
to groundwater pathway for benzene.

Subsurface soil samples SB 1-2, SB 1-7, SB2-1, SB2-6, SB3-I, SB3-6, SB4-2, and SB4-7
are in excess of the cleanup objectives for the migration to groundwater pathway for
benzene.



LOCATION:

MEDLA.:

r̂ .qT

CLASSU-iCA'fTOM

Area E - Tank 120-2

Soil

-

industrial/Commercial with no full time workers
and no structures. Use Construction Worker scenario.

COCs - SURFACE: Benzo(a)pyrene

COCs - SUBSURFACE: NA

1.25 mg/kg

LIMITING SCENARIO:

TIER n ASSESSMENT:

Construction Worker:
Benzo(a)pyrene 1 7 mg/kg

All surface soil samples are below the cleanup objectives for the construction worker
scenario for benzo(a)pyrene.

All subsurface soil samples are below all cleanup objectives for both the construction
worker and migration to groundwater scenarios.



LOCATION: Area F - Tank 200-1

MEDIA: Soil

CLASSIFICATION: Industrial/Commercial with no full time workers ' "
and no structures.

COCs - SURFACE: NA

COCs - SUBSURFACE: NA

LIMITING SCENARIO: NA

TIER II ASSESSMENT:

AH surface and subsurface soil samples are below all applicable cleanup objectives.



LOCATION: Area G - Sulfuric Acid Spill Area

MEDLA.: Soil

n:->*r--i-«v-fW-v^.;--T,-KVT-- - T j ^T t/,- • i - x - - - .-̂ •-'S -̂".-"^!J-̂ ^ f̂*ei^A^o ir it-Ail ON: Industnal/Commercial witn no niU time workers
and no structures.

COCs - SURFACE: NA

COCs - SUBSURFACE: NA

LIMITING SCENARIO: NA

TIER H ASSESSMENT.

Surface soil samples were analyzed for pH and found to be within the normal limits for
soil acidity.



LOCATION: Area H - Hawthorne

MEDIA: Soil

CLASSIFICATION: ' " lirdu^maT/Colnrne'rciar witrTno'fuli time"workers
and no structures. Use Construction Worker scenario.

COCs - SURFACE: NA

COCs - SUBSURFACE: Benzene 0.059 mg/kg

LIMITING SCENARIO: Migration to Groundwater (site-specific):
Benzene 0.135 mg/kg

TIER II ASSESSMENT:

All surface soil samples are below all applicable TACO Tier I cleanup objectives.-

All subsurface soil samples are below the site-specific migration to groundwater cleanup
objective calculated for benzene.



LOCATION: Area J - Route 3

MEDLA.: Soil

COCs - SURFACE:

COCs - SUBSURFACE:

Industrial/Commercial with no full time workers
and no structures. Use Construction Worker scenario.

Dibenzo(a_h)anthracene 2.10 mg/kg

Benzene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
Chrysene
Dibenzo(a,h)anthracene

0.20 mg/kg
4.94 mg/kg
23.3 mg/kg
9.9 mg/kg
238 mg/kg
18.2 mg/kg

LIMITING SCENARIO: Migration to Groundwater (site-specific):
Benzene
Benzo(a)anthracene
Benzo(b)fluoranthene
Chrysene
Dibenzo(arh)anthracene

Construction Worker:
Benzo(a)pyrene

0.075 mg/kg
5 mg/kg
12.5 mg/kg
400 mg/kg
5 mg/kg

17 mg/kg

TIER II ASSESSMENT:

All surface soil samples are below the cleanup objectives for the construction worker
scenario and the site-specific migration to groundwater scenario.

Subsurface soil samples SB3-8 and SB3-13 are in excess of the site-specific migration to
groundwater cleanup objectives for benzene. Subsurface soil sample SB 1-8 is in excess
of the migration to groundwater cleanup objectives for both benzo(b)fluoranthene and
dibenzo(a.h)anthracene.



....

—.'• ~ijtl.

\

November 20,1997

Mr. Jim O'Brien
Office of Chemical Safety
Illinois Environmental Protection Agency
2200 Churchill Road :̂
Springfield, Illinois 62794-9276

.,' •

Re: Clark Refining & Marketing, Hartford Refinery:
IEPA Spill Nos. 940851,941772, 942837,941526,
930211. 942288. 947873. 931160. 9419T3. 942188. and 943412

Dear Mr. O'Brien: - _::±

On behalf of Clark Refining & Marketing, Inc. (Clark), Bums & McDonnell Waste
Consultants, Inc. (BMWCI) is pleased to present this proposal for remediation activities
at the Clark Refinery Spill Sites listed above. Site investigations were completed at each
of these spill sites and summarized in the September 1996 report by BMWCI titled
Summary Report: Surface and Subsurface Investigations of Spills at the Clark Hartford
Refinery. Each spill site is designated by the area name assigned in the September 1996
report: Area A is No. 9940851; Area B is No. 941772; Area C is No. 942837; Area D is
No. 941526; Area E is No. 930211; Area F is Nos. 942288 and 947873; Area G is No.
931160; Area H is Nos. 941913 and 942188; and Area J is No. 942432. A Tiered
Approach to Cleanup Objectives (TACO) Tier II assessment of each area was also
completed by BMWCI and saimmarized in the November 3, 1997 BMWCI letter to the
Illinois Environmental Protection Agency (IEPA). In the November 3,1997 letter, Areas
A, E, F, G, and H were all determined to be below Tier II cleanup objectives, making
remediation of these areas unnecessary. This letter, on the basis of the TACO Tier n
assessment, presents Clark's proposed remedial approaches for each of the remaining
spill areas (Areas B, C, D, and J).

As detailed in the November 3,1997 letter, Area B has surface and subsurface soil
samples in excess of TACO Tier II cleanup bbjectives (CUOs) for benzene, toluene,
ethylbenzene, and xylenes (BTEX). Of the 7 subsurface soil samples in excess of Tier II
CUOs, 4 are located within the top 2 feet of the surface, including the 2 samples with the
highest benzene concentrations. As the majority of the contamination is shallow (less
than 2 feet below ground surface), proposed remediation efforts at this area include
surface application of heterotrophic bacteria and soil aeration through disking. Therefore,
remediation efforts will be concentrated on the top 2 feet of soil in this area.

17 Cm sens Court
Fenlor, Missouri 43026

Phone 3)4305-0077
Fox: 3 H 325-1295



Mr. O'Brien
-November 20, 1997
Page 2

f
Area C, as detailed in the November 3,1997 letter, has only two samples in excess of
Tier II CUOs for benzene. Both of the subsurface soil samples were collected from soil
boring SB-3 at depJh^^2^_andJ^^e^-bgs^dicatingJocalizedJustprical
cqnjUimiflatioar'As these benzene concentrations do not appear to be related to the spfllx
^vent of interest in this report, additional remediation activities are not proposed for Area

A TACO Tier II assessment of Area D was not possible due to difficulty in collecting a
site-specific sample for organic carbon analysis. Area D is within the tank farm and is
directly across an access road from Area C. Assuming that the fraction of organic carbon
in the two areas is comparable, and thereby applying the site-specific CUOs from Area C

Area D, three shallow subsurface soil samples fall below site-specific CUOs. Thus
there are two surface and five subsurface soil samples in excess of Tier n CUOs forV Xto

I Jr thi .
'V'Aj' benzene. The majnijty_nfthp contamination ahnve Tier TT HTTPs i«LSUbsurface_and

\ \j historieal"m nature. As these benzene concentrations are not related to the spill eve:event oft
.̂ interest in thijjgport^dditicrnaljiemejdiatioH-^ are not proposed for Area D. __)

Area J is'along the Route 3 levee in Hartford, Illinois and is under the jurisdiction of both
the Wood River Levee District and the Army Corps of Engineers. Access to this area is
highly limited by both bureaucratic and physical obstacles. The spill area is only
•intermittently accessible to vdhjdejraffic. Jn-additioni-me^ontarnination-in-this Area in
.̂excess"ofTAT!0~Tier II CUOs is limited to subsurface soil. Therefore, additional >N

remediation activities are not proposed for this spill area.

If you have any questions about the proposed remediation activities presented in this
letter, please contact me at (314) 305-0077, ext. 226.

Project Manager

bml 134\projects\clark\refincry\corrcsp\l 120lttr.wpd
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APPENDIX P-9

PUMP HOUSE SPILL
NOVEMBER 13,1995

Current Conditions Report
Premcor RefiningGroup, Inc. / Hartford, Illinois
Appendices/ 4/23/2003 / MMN/BRS



TO: B. Irwin
FROM: M. Modarres

—SUBJECT: ,.. Expansion joint leak
DATE: Nov. 13,1995 '

1 was called by C. Welch @ 12:45 A. On Monday 11\13\95. He informed me of a
gasoline leak at the Pumphouse . I arrived @ the refinery about 1:45 A. The shiftforman
had called out two Clark drivers to start cleaning the effected area.
The leak was due to a failed 10" Expansion joint, located @ the North side of the
Pumphouse control room. The dispatcher, V. Bettorf had been in the process of lining
the pump to transfer the product to Clark terminal when the joint failed.
Presence of the Dispatcher at the pump , minimized the spill. The ditch on the West of
the Pumphouse, and the ground around the transfer area were the most effected areas.
The standing Rain water in those areas minimized the soil contamination. Pumphouse
personnel had utilized absorbent booms, and other possible means to stop the gasoline
from traveling much beyond the ditch on the West side of then- control room. Any
gasoline not contained, would have traveled to the cement pond via the ditch South side
of 15-1, 15-2. The drainage of TK. 80-10 Hydrotesting water in the same ditch was also
helpful to prevent the contamination of the soil. Clark vacuum trucks were positioned on
the West side of the Pumphouse ditch and around the leaking expansion joint. An empty
barrel was positioned under the leak to clean up the leak at the source. Initial estimated
spillage figure is @ 20-30 barrels. The public property was not effected by this spill and
the soil contamination is very minimal due to the presence of water from different
mentioned sources. I think everyone involved responded quickly and effectively. No
agencies were notified due to the containment and the location of the spill.

CC:
F. LAUHER
N. CHRISTIAN
D. CROWN



APPENDIX P-10

TANK 162

Current Conditions Report
Premcor Refining Group, Inc. / Hartford, Illinois
Appendices/ 4/23/2003 / MMN/BRS



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
BUREAU OF LAND/FIELD OPERATIONS SECTION

RCRA INSPECTION REPORT

GENERAL FACILITY INFORMATION
USEPA ID #: EEPA ID #:

Facility Name:
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CACO: / CAFO: Federal Court Order

SXConsent Decree: / IPCB Order: State Court Order
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OWNER

Name'. f'hfU //»//«, -^ "- /^x?^/,,.'
— ^ /7
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1190500002 - Madison County
Clark Refining and Marketing, Inc.
Date of Inspection: September 12, 1996
Prepared by: Chris Cahnovsky

NARRATIVE

On September 12, 1996 I conducted a Follow-Up Inspection at Clark Refining and Marketing,
Inc. In Hartford, Illinois. Present during this inspection was Massed Madarres, Environmental
Manager. This inspection is a follow-up to a June 17, 1996 Compliance Evaluation Inspection.

Clark finished the cleaning of Tank 162 in early September and is preparing to begin the cleaning
of Tank 161. During the June 17, 1996 CEI, I observed that a hose connected to a pump that was
pumping K049, F037 and F038 sludge from Tank 162 to Heritage Environmental's filter presses
was leaking. I also observed two roll-off boxes located by the coker unit leaking K049, F037
adn F038 sludge. The contaminated gravel and soil form the area where the hose and roll-off
boxes were leaking has been cleaned up. The residue from both sites was placed in the same
roll-off box and shipped off-site for treatment and disposal. I inspected both areas and did not
observed any uncontained sludge. This technically remediates the apparent violation of
722.134(a), specifically 725.131. According to Mr. Modarres, Heritage Environmental is
conducting weekly container inspections of the roll-off boxes accumulated by the coker. The
project manager for Heritage was not on-site, so the inspection records and manifest for the spill
residue could not be reviewed.

— Since the manifest and inspection records could not be reviewed during this inspection, the
apparent violation of 722.134(a), specifically 725.274 will remain outstanding. Also, the
apparent violations of 703.121 (a) and 722.134(a), specificallly 725.156 remain outstanding.

m^ CNC
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State of Illinois
ENVIRONMENTAL PROTECTION AGENCY

Mary A. Gade, Director
217/785-8604

July 8, 1996

2200 Churchill Road, Springfield, IL 62794-9276

CERTIFIED MAIL

Clark Refining & Marketing, Inc.
Attn: Forrest B. Lauher, Assistant Vice President
201 East Hawthorne
P.O. Box 7
Hartford, Illinois 62048-0007

Re: COMPLIANCE INQUIRY LETTER
1190500002 - Madison County
Clark Refining & Marketing, Inc.
ILD041889023
Compliance File

Dear Mr. Lauher:

i\£u^_ V

' -tooY*
,^NV

c.t

}f* '

^ K7^
The purpose of this letter is to address the status of the above-referenced facility hi relation to the
requirements of 35 111. Adm. Code Part 722, Subparts A and C and to inquire as to your position
with respect to the apparent violations identified in Attachment A and your plans to correct these
apparent violations. The Agency's findings of apparent non-compliance are based on an
inspection completed on June 17,1996. For your convenience a copy of the inspection report is
enclosed with this letter.

Please submit in-writing, within fifteen (15) calendar days of the date of this letter, the reasons for
the identified violations, a description of the steps which have been taken to correct the violatior
and a schedule, including dates, by which each violation will be resolved.

i

The written response, and two copies of all documents submitted in reply to this letter, should be
sent to the following:

Compliance Unit
Illinois Environmental Protection Agency
Bureau of Land #24
Attn: Paul Mason, Compliance Unit
Post Office Box 19276
Springfield, Illinois 62794-9276

Further, take notice that non-compliance with the requirements of the [Illinois] Environmental
Protection Act and rules and regulations adopted thereunder may be the subject of enforcement
action pursuant to either the [Illinois] Environmental Protection Act, 415 ILCS 5/1 et seq. or the
federal Resource Conservation and Recovery Act (RCRA), 42 U.S.C. Sec. 6901 et seq.



Page 2

If you have any questions regarding the above, please contact Chris Cahnovsky at 618/346-5120.

Sincerely,

David C. JansenyActing Manager
Field Operations Section
Bureau of Land

DC J:CNC:NPM:rmi\961811. WPD

Attachment



ATTACHMENT A

1. Pursuant to 35 111. Adm. Code 722.134(a), except as provided in subsections (d), (e) or (f), a
generator may accumulate hazardous waste on-site for 90 days or less without a permit or

~.- —without having interim "status provided thai: ~

1. The waste is placed in containers and the generator complies with 35 El. Adm. Code
725. Subpart I or the waste is placed in tanks and the generator complies with 35 HI.
Adm. Code 725. Subpart J except 35 111. Adm. Code 725.297(c) and 725.300. In
addition, such a generator is exempt from all the requirements in 35 111. Adm. Code
725. Subparts G and H, except for 35 HI. Adm. Code 725.211 and 725.214;

2. The date upon which each period of accumulation begins is clearly marked and visible
for inspection on each container;

3. While being accumulated on-site, each container and tank is labeled or marked clearly
with the words, "Hazardous Waste", and

4. The generator complies with the requirements for owners or operators in 35 HI. Adm.
Code 725 Subparts C [Preparedness and Prevention] and D [Contingency Plan and
Emergency Procedures] and with 35 111. Adm. Code 725.116 [Personnel Training] and
728.107(a)(4).

You are in apparent violation of 35 111. Adm. Code 722.134(a) in that item(s) 1 and 4 above
were not complied with.

Specifically, the requirements of item 1 and/or 4 above (listed by regulation) which were not
complied with, as well as the deficiencies observed, are:

A) Pursuant to 35 111. Adm. Code 725.131, facilities must be maintained and operated to
minimize the possibility of a fire, explosion or any unplanned sudden or non-sudden
release of hazardous waste or hazardous waste constituents to air, soil or surface water
which could threaten human health or the environment. You are hi apparent violation
of 35 111. Adm. Code 725.131 for the following reason(s): Petroleum refinery primary
and secondary (emulsified) oil/water/solids separation sludge (F03 7 and F03 8
respectively) and slop oil emulsion solids (K049) were observed pooled around several
roll-off boxes. These boxes were labeled F037 and F038 from the clean out of Tank
162.

B) Pursuant to 35 111. Admin. Code 725.156, the emergency coordinator must implement
specific emergency procedures in an emergency. You are in apparent violation of 35
111. Adm. Code 725.156 for the following reason(s): You failed to immediately respond
to a release of Petroleum refinery primary and secondary (emulsified) oil/water/solids
separation sludge (F037 and F038 respectively) and slop oil emulsion solids (K049)
from several roll-off boxes. These boxes were labeled F037 and F038 from the clean
out of Tank 162.



Page 2

C) Pursuant to 35 111. Adm. Code 725.274, the owner or operator must inspect areas where
—-'containers are stored at least weekly, looking for leaks and for"deterioration caused by

corrosion or other factors. You are in apparent violation of 35 HI. Adm. Code 725.274
for the following reason(s): You failed to conduct weekly container inspections of the
roll-off boxes from the clean out of Tank 162.

DCJ:CNC:NPM:rmi\961812.WPD



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
BUREAU OF LAND/FIELD OPERATIONS SECTION

RCRA INSPECTION REPORT

GENERAL FACILITY INFORMATION
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~~JT——
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1190500002 - Madison County
Clark Refining and Marketing, Inc.
Date of Inspection: June 17, 1996
Prepared by: Chris Cahnovsky

NARRATIVE

On June 17, 1996,1 conducted an inspection at Clark Refining and Marketing's Hartford
Refinery. Present during this inspection was Masood Madarres, Environmental Engineer.

Clark took the Number 4 Agitator Tank out of service in November 1995. It was replaced by
an interim tank. The interim tank was a 21,000-gallon Baker Frac tank. This tank was taken
out of service in June 1996. The interim tank was replaced with a permanent new tank
system. This new tank is known as Tank T-171. Tank T-171 accumulates waste sludge
generated from a DAF process tank. This waste carries the K048 USEPA hazardous waste
number. This tank is located in the Bio Oxidation Unit within the secondary containment
previously used for the Number 4 Agitator Tank. Tank T-171 has a 16,380 gallon capacity
and is equipped with a level sensor and a high level alarm. On June 3, 1996, Black and
Veatch Special Projects Corp. (BVSPC) performed a Hazardous waste Tank Assessment on
Tank T-171. BVSPC certified this tank system fit for use hi hazardous waste service on
June 4, 1996.

I conducted an inspection of Tank T-171. This tank is located with in the secondary
containment of the old #4 Agitator Tank. I observed cracks and bubbles hi the material used
to seal the surface of the containment. It does not appear that the integrity of the containment
itself has been damaged. The interim tank has been removed from the containment and is hi
the process of being decontaminated. The interim tank will be returned to the Baker
Company. Mr. Modarres said that once the clean out of the equalization tanks is completed,
he feels that Tank T-171 will only be used occasionally used to accumulate K048.

Process wastewaters from the refinery are diverted to various cement junction boxes which are
connected by solid pipes to two lift stations. These lift stations pump the process water to
two flow equalization tanks, Tanks T-161 and T-162. Each of these tanks have a 0.5 million
gallon reported capacity and have been in service for approximately two years. The recovered
oil from T-161 and T-162 is transferred to Tank 5-10. The recovered oil from 5-10 is
charged to the crude line for recycling. Bottom sludge from tanks T-161, T-162 and 5-10
would be considered F037, F038 and K049. Tanks T-161 and T-162 are equipped with man
ways for collection of F037, F038 and K049 sludge.

JUN241996



1190500002 - Madison County
Clark Refining and Marketing, Inc.
Page 2 of 2

.^uringjhis inspection, I.observed that Clark was cleaning Tank. 162......Heritage EjnxirjDnmerital,.
has been contracted to perform the clean out of Tanks 161 and 162. The bottom sludge from
Tank 162 is pumped or vacuum trucked to the lime tank. The sludgeAime mixture is then
sent to an on-site filter press for dewatering. The cleaning of Tank 162 is about 85%
completed. Heritage is scheduled to clean out Tank 161 next. After the filter press, the
sludge is then placed in 20 yd3 roll-off boxes and transported to the delayed coker unit for
disposal. The sludge is slurried with Bio water and pumped directly into Tank PV1433. I
observed that the hard section hose from Tank 162 to the lime tank was leaking F037, F038
and K049. A dark oil stained area was observed around a coupling. This is an apparent
violation of 722.134(a), specifically 725.131.

I then conducted an inspection of the roll-off boxes staged at the coker unit. I observed
twenty-one 20 yd3 roll-off boxes. Two of the roll-off boxes contained F037 and F038 from
the clean out of the Number 5 Lift Station. The other 19 roll-offs are from the clean out of
Tank 162. All of the roll-off boxes appeared to be properly labeled and dated. The latest
accumulated start date was May 28, 1996. Mr. Modarres said he is certain that the sludge can
be run through the coker before any of the boxes reach their 90-day accumulation limit. I
observed that F037, F038 and K049 had leaked out of at least three of the boxes. A large
pool of oil was observed between the rows of boxes. This also is an apparent violation of
722.134(a), specifically 725.131. Mr. Modarres did not know when this release had occurred.
I asked if weekly container inspections are being conducted of this container accumulation
area. He did not know. He said that Heritage was running this operation and he would have
to check with them. I spoke with Clint Caswell, Heritage Supervisor and Dave Schwartzkopf,
Clark's Construction Supervisor about this project. Mr. Caswell did not know of the leaking
boxes. I asked if weekly container inspections are being conducted of this container
accumulation area. Mr. Caswell said his people were not conducting weekly inspections. For
this reason the apparent violation of 722.134(a), specifically 725.274 is being alleged.

It appears that the release of FO37, F038 and K049 was above the reportable quantity of one
pound. I asked that Mr. Modarres report this release to the Illinois Emergency Management
Agency. Also, it appears that this release was not immediately addressed upon its occurrence.
This is an apparent violation of 722.134(a), specifically 725.156.

As a result of this inspection, the apparent violation of 722.134(a), specifically 725.131,
725.156 and 725.274 is being alleged.
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1.0 INTRODUCTION

1.1 SITE LOCATION AND BACKGROUND

On May 26, 1998, Clark Refining & Marketing, Inc. (Clark) had a fire in their recovered nil process area

at the Clark Refinery in Hartford, Illinois. Vapors escaped from one of the enclosed fract tanks used in the

recovered oil process and ignited. The fire burned the expelled liquid from the tank, and resulting ground

fire destroyed the transfer hoses used to connect the recovered oil process tanks. Oil leaking from the

damaged hoses continued to fuel the fire. The fire was contained inside the diked area around Tank 5-10

(Site), and a combination of water and foam was applied to extinguish the flames. The fire resulted in the

total loss of the recovered oil processing equipment and caused damage to adjacent tanks, equipment, and

piping.

Immediately after extinguishing the fire, Clark personnel utilized vacuum trucks to recover the remaining

free product and water from the area surrounding the tank. Clark estimates that approximately 140 barrels

of oil and 500 barrels of water were recovered. Recovered oil was reprocessed, while recovered water was

treated at Clark's aggressive biological wastewater treatment process.

Clark excavated soil from the area around Tank 5-10 in August and September 1998. A total of 20 roll-
i

off containers (containing 12 cubic yards each) were loaded with soil. Approximately 240 cubic yards of

soil were disposed of at an approved landfill.

In response to the release, Clark proceeded with an environmental site investigation in the vicinity of Tank

5-10. Clark prepared a sampling and analysis plan (dated October 1998) to address surface soil sampling

in the Tank 5-10 vicinity. Burns & McDonnell Waste Consultants, Inc. (BMWCI) conducted the surface

soil sampling in accordance with the Clark sampling plan. In February 1999, BMWCI prepared a

sampling and analysis plan to address additional surface soil sampling, subsurface soil sampling, and

groundwater sampling as requested by the Illinois Environmental Protection Agency (IEPA). This

sampling plan was approved by the IEPA on March 22, 1999, and field sampling was conducted from

March 30-31, 1999. Findings of the investigation were submitted to the IEPA in the "Site Investigation

Report for the Tank 5-10 Area" prepared by BMWCI and dated April 1999.
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1.2 REPORT PURPOSE

The purpose of this report is to present the proposed remediation objectives for the Site in accordance with

the requirements in Section 740.445 of the Illinois Register (Title 35: Environmental Protection; Subtitle

G: Waste Disposal; Chapter I: Pollution Control Board; Subchapter F: Risk Based Cleanup Objectives;

Part 740 - Site Remediation Program).

* * * * *
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2.0 REMEDIATION OBJECTIVES

2.1 DATA REVIEW

Tier ! evaluations of soil and grounJwater data for the Tank 5-10 area at the Clark Hartford Refinery are

presented in the BMWCI report "Site Investigation Report for the Tank 5-10 Area", April 1999. These

evaluations indicate there are a number of contaminants present in the Tank 5-10 area exceeding the Tier 1

remediation objectives established by the Illinois Pollution Control Board (IPCB) and IEPA in Part 742 of

the Illinois Register. Using site-specific data and the Tier 2 and Tier 3 guidelines presented in Part 742,

BMWCI has developed proposed alternative remediation objectives for the contaminants exceeding the

Tii:r 1 remediation objectives. For soil, soil screening level (SSL) equations were used to develop

alternative remediation objectives for worker protection for the ingestion and inhalation pathways. Risk-

based corrective action (RBCA) equations were used to develop alternative soil remediation objectives for

tht: migration from soil to groundwater pathway. The Domenico Model, as presented in the RBCA

equations, was used to develop alternative groundwater remediation objectives for the source areas near

Tank 5-10 on the refinery property.

The supporting information and calculations used to develop the proposed alternative remediation

objectives are provided in Appendix A. Appendix A is divided into five sections. The first section
i

presents the tables of site- and chemical-specific parameters used in the remediation objective calculations.

In the second section, a tabular summary of the field data used in developing the site-specific parameters

is presented. The third and fourth sections contain the worksheets for the SSL and RBCA equations. The

last section of Appendix A contains illustrations of the chemical-specific source areas used in the soil and

groundwater calculations.

2.2 SOIL REMEDIATION OBJECTIVES FOR INGESTION EXPOSURE ROUTE

On behalf of Clark, BMWCI requests that the Tier 1 soil remediation objectives for industrial/commercial

properties be applied to the Tank 5-10 area with respect to the ingestion exposure route for the following

constituents: xylenes and PAHs [excluding benzo(a)anthracene,]. With respect to benzene, toluene,

ethylbenzene, and benzo(a)anthracene, BMWCI, on behalf of Clark, proposes the alternative soil cleanup

objectives for the ingestion exposure route presented in Table 2-1.
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Table 2-1
Proposed Soil Remediation Objectives for

Ingestion Exposure Route
Clark Refining & Marketing, Inc.

Hartford, Illinois Refinery
Tank 5-10 Release Area

Contaminant

Benzene

Benzo(a)anthracene

Ethylbenzene

Toluene

Industrial-Commercial

(mg/kg)

350

23

204,400*

408,800*

Construction Worker

(mg/kg)

Soil Saturation Limit

(mg/kg)

4283" i 870

170

20,405*

40,809*

NA

400

650

mg/kg - Milligrams per kilogram

* Above the Soil Saturation Limit

j:\9415654\work\tbl2-1 .wk4 2-2



The proposed cleanup objectives for benzene, toluene, ethylbenzene, and benzo(a)anthracene were

calculated using Equations SI and S3; however, the default value for exposure duration (25 years) was

adjusted to 14.1 years. Data regarding employer and occupational tenure indicates that the median

duration of the career of a petroleum refining worker is 9.4 years (Maguire, 1993). The proposed

exposure duration of 14.1 years is approximately 50 percent greater than the median petroleum refining

worker career duration.

2.3 SOIL REMEDIATION OBJECTIVES FOR INHALATION EXPOSURE ROUTE

BMWCI, on behalf of Clark, requests that the Tier 1 Soil Cleanup Objectives for industrial/commercial

properties be applied to the Tank 5-10 area with respect to the inhalation exposure route for xylenes. Tier

1 soil remediation objectives for PAHs are not available for the inhalation exposure route. With respect to

benzene, toluene, and ethylbenzene, BMWCI, on behalf of Clark, proposes the alternative soil cleanup

objective for the inhalation exposure route presented in Table 2-2.

The proposed cleanup objectives for benzene, toluene, and ethylbenzene were calculated by incorporating

site-specific soil data into the SSL equations. In addition, the default value for exposure duration (25

years) was adjusted to 14.1 years. Data regarding employer and occupational tenure indicates that the

median duration of the career of a petroleum refining worker is 9.4 years (Maguire, 1993). The proposed

exposure duration of -14.1 years is approximately 50 percent greater than the median petroleum refining

worker career duration.

2.4 SOIL REMEDIATION OBJECTIVES FOR MIGRATION TO GROUNDWATER ROUTE

BMWCI, on behalf of Clark, requests that the Tier 1 soil remediation objectives for industrial/commercial

properties be applied to the Tank 5-10 area with respect to the migration from soil to Class 1 groundwater

rolite for the following constituents: xyienes and PAHs [excluding benzo(a)anthracene]. With respect to

benzene, toluene, ethylbenzene, and benzo(a)anthracene, BMWCI, on behalf of Clark, proposes the

alternative soil cleanup objectives for the migration from soil to Class 1 groundwater presented in Table 2-

3.
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Table 2-2
Proposed Soil Remediation Objectives for

Inhalation Exposure Route
Clark Refining & Marketing, Inc.

Hartford. Illinois Refinery
Tank 5-10 Release Area

Contaminant

Benzene

Ethylbenzene

Toluene

Industrial-Commercial

(mg/kg)

31

74,160*

23,712*

Construction Worker

(mg/kg)

366

7106*

2272*

Soil Saturation Limit

(mg/kg)

870

400

650

mg/kg - Milligrams per kilogram

* - Above Soil Saturation Limit

j:\941554\090\work\tbl2-2.wk4 2-4



RBCA equations, with site-specific data, were used to develop remediation objectives for the migration

from soil to Class 1 groundwater pathway. The RBCA equations require information on the dimensions

of the contaminant source areas (such as width, depth, and distance to receptor) with respect to the

direction of groundwater flow. For the Tank 5-10 area, the distance to receptor was measured parallel

with the direction of groundwater flow from the center of the contaminant source area being evaluated to

the refinery property line. A summary of the source dimension data used in the RBCA equations is

presented in Table A-5. Figures illustrating the chemical-specific source areas are also provided in the last

section of Appendix A.

The proposed soil remediation objectives for the migration from soil to groundwater pathway can not

exceed the soil saturation limits, as specified in Part 742 of the Illinois Register. Therefore, the soil

saturation limits for the organic contaminants of concern from Section 742, Appendix A, Table A were

used for comparison. BMWCI, on behalf of Clark, proposes the soil cleanup objective for toluene and

ethylbenzene to be the soil saturation limit listed in Section 742, Appendix A, Table A, since the Tier 2

calculations indicated cleanup objectives above the soil saturation limit.

2.5 REMEDIATION OBJECTIVES FOR GROUNDWATER

On behalf of Clark, BMWCI proposes that the alternative remediation objectives listed in Table 2-4 for

Class 1 groundwater be applied to the Tank 5-10 area for benzene and benzo(a)anthracene.

The Domenico Model for steady-state conditions (RBCA Equation R26) was used with site-specific data

to develop the proposed alternative remediation objectives for Class 1 groundwater. Information on the

dimensions of the contaminant source areas (such as width, depth, and distance to receptor) with respect to

the direction of groundwater flow is required by the Domenico Model. For the Tank 5-10 area, the

distance to receptor was measured parallel with the direction of groundwater flow from the center of the

contaminant source area being evaluated to the refinery property line. Also, the chemical-specific

concentration at the source was set equal to the reported maximum concentration of each contaminant of

concern. A summary of the source dimension data used in the RBCA equations is presented in Table A-5.

Figures illustrating the chemical-specific source areas are also provided in the last section of Appendix A.
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Table 2-3
Proposed Soil Remediation Objectives for

Migration from Soil to Groundwater
Clark Refining & Marketing, Inc.

Hartford, Illinois Refinery
Tank 5-10 Release Area

Contaminant

Benzene

Benzo(a)anthracene

Ethylbenzene

Toluene

Class 1 Groundwater

(mg/kg)

35

3888

1.326E+08*

4.859E-M3*

Soil Saturation Limit

(mg/kg)

870

NA

400

650

mg/kg - Milligrams per kilogram
* - Above Soil Saturation Limit

J:\941554\090\work\tbl2-3.wk4 2-6



Table 2-4
Proposed Remediation Objectives

for Groundwater
Clark Refining & Marketing, Inc.

Hartford, Illinois Refinery
Tank 5-10 Release Area

Contaminant

Class 1 Groundwater

(mg/L)

Benzene

Benzo(a)anthracene

Toluene

Ethylbenzene

97

•0.0094

•526

•169

mg/L - Milligrams per liter

* Solubility limit in water

k:\uprifsdi\wcfiupdisi\sireport\tbl5-4.wk4 2-7



(Note: Proposed alternative remediation limits for groundwater cannot be greater than the solubility limit

in water for the compound of concern. Where the calculated alternative remediation objective exceeded

the solubility, the solubility limit was proposed for the groundwater remediation objective.)

Cx, the predicted concentration at the receptor point (property boundary) calculated with the Domenico

Model, was compared to the Class 1 groundwater remediation objectives. All of the predicted chemical

concentrations at the property boundary were below the Class 1 groundwater remediation objectives. A

worksheet showing the Equation R26 calculations is presented in Section A4 of Appendix A. The

estimated allowable contaminant concentrations within the respective source areas that would not cause an

exceedance of the Class 1 groundwater remediation objectives at the receptor point were also calculated by

modifying Equation R26.

2.6 CONTAMINANTS WITH CUMULATIVE NONCARCINOGENIC EFFECTS

The cumulative noncarcinogenic effects of chemicals with similar target organs were addressed using the

equation presented in Section 742.720 of Part 742 of the Illinois Register. Upon review of toxicity data, it

was noted that toluene and ethylbenzene both affect the liver and kidney. Therefore, weighted averages

for cumulative effects were determined for both chemical sets. The concentrations used to determine the

weighted average for toluene and ethylbenzene were based on the maximum concentrations detected in

individual borings in the Tank 5-10 area. For Surface Samples S-1 and S-8, which are in excess of the

proposed soil cleanup objective for toluene (soil saturation limit of 650 mg/kg), calculations resulted in

values greater than one (see Table A-6 in Appendix A), indicating that the cumulative effects of toluene

and ethylbenzene would be a concern for those sample areas.

The sample areas indicating a cumulative concern for ethylbenzene and toluene are areas in which the

individual proposed remediation objective for toluene is also exceeded. The individual remediation

objectives for toluene and ethylbenzene proposed in the earlier sections of this report are still applicable to

this area. The Remedial Action Plan (RAP) to be completed upon approval of the proposed remediation

objectives will address remediation of soils that are in excess of the toluene remediation objective, and will

also address the concerns with the cumulative effect of toluene and ethylbenzene.
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Calculations for other soil samples with high detections of toluene and ethylbenzene resulted in values less

tha.n one (see Table A-6 in Appendix A), indicating that cumulative effects are not of concern in the other

areas.

2.7 INSTITUTIONAL CONTROLS

If ihe remediation objectives for industrial-commercial properties are to be applied to the Tank 5-10 area,

then an institutional control (i.e., restrictive covenants and deed restrictions, negative easements,

ordinances) recognized by the IEPA must be implemented with respect to the refinery. The institutional

control(s) for the Hartford refinery will be proposed in the remedial action plan, and implemented prior to

applying for site closure. A deed restriction has already been issued for the Guard Basin area of the

Hartford refinery. It is not anticipated that the current use of the refinery property is going to change.

However, if the use does change to other than industrial-commercial, the area will be evaluated to verify

that residual contamination remaining (if any) does not exceed remedial action objectives applicable to the

new use of the property.

* * * * *

r
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3.0 CONCLUSIONS

Soil sampling results for the Tank 5-10 area indicate 11 of the 17 surface soil samples collected are in

excess of Tier 1 cleanup objectives for at least one of the following compounds: benzene, tolusr.e,

ethylbenzene, and benzo(a)anthracene. Subsurface sampling indicated 3 of the 9 soil borings had

contaminant concentrations which were in excess of the Tier ] remediation objectives for at least one of

the following compounds: benzene, toluene, and benzo(a)anthracene. Tier 2 calculations included in this

report utilized SSL and RBCA equations along with site-specific, chemical-specific, and default

parameters to generate remediation objectives based on risk associated with this specific site.

Table 3-1 summarizes the results of the Tier 2 and Tier 3 remediation objective calculations presented in

this report. Based on this information, the proposed remediation objective for benzene in soil is 31.2

mg/kg (most restrictive exposure pathway for benzene is the soil component of the groundwater

ingestion). All surface and subsurface soil benzene concentrations in the area were below 31.2 mg/kg.

The proposed remediation objective for benzo(a)anthracene in soil is 23 mg/kg (most restrictive exposure

pathway for benzo(a)anthracene is industrial-commercial ingestion). All surface and subsurface soil

benzo(a)anthracene concentrations in the area were below 23 mg/kg.

The proposed remediation objective for ethylbenzene in soil is 400 mg/kg (results from all exposure

pathway calculations for ethylbenzene were in excess of the soil saturation limit, so the soil saturation

limit was used). All surface and subsurface soil ethylbenzene concentrations in the area were below 400

mg/kg.

The proposed remediation objective for toluene in soil is 650 mg/kg (results from all exposure pathway

calculations for toluene were in excess of the soil saturation limit, so the soil saturation limit was used).

Toluene concentrations in two surface soil samples were in excess of the proposed remediation objective.

The proposed remediation objective for benzene in groundwater is 97 mg/1. The benzene concentrations

in the groundwater sample collected from the release area was below 97 mg/1.
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Table 3-1 (
Summary of Proposed Tier 2 Remediation Objectives

Clark Refining & Marketing, Inc.
Hartford, Illinois

Chemical
Name

Benzene
Benzo(a)anthracene
Ethylbenzene
Toluene

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingeslion
(mg/kg)

350
23

204400
408800

Inhalation (volatile)
(mg/kg)

31
147

74160
23712

Inhalation (dust)
(mg/kg)

1152282
51569

1.81E+09
7.24E+08

Construction
Worker

Ingestion
(mg/kg)
4283
170

20405
40809

Inhalation
(mg/kg)

366
1732
7106
2272

Inhalation (dust)
(mg/kg)

13539316
605940

1.735E+08
6.940E+07

Soil Component of
the Groundwater Ingeslion

Exposure Route Values
RBCA

Class I
_Jmg/kg)

35
3888

1.326E+08
4.859E+13

Class II
(mg/kg)

176
19438

1.894E+08
1.215E+14

Soil
Saturation

Limit'

Csat
(mg/kg)

870
NA

400
650

Chemical
Name

Benzene
Benzo(a)anthracene
Elhylbenzene
Toluene

Groundwater
Objective at

Source

Class I
(mg/1)

97
6

1.35E+08
789E+13

Class II
(mg/1)
487
31

1.92E+08
1.97E+14

Solubility in
Water"

(mg/1)
1750

0.0094
169
526

* - Soil Saturation Limit fromSection 742. Appendix A, Table A
'* - Solubility in Water from Section 742. Appendix C, Table E
35 - Bolded entries indicate cleanup objective based on most restrictive exposure pathway

j:\941554\090\work\summary.wk4 3-2



The proposed groundwater remediation objectives for benzo(a)anthracene, toluene, and benzene at the

source were greater than the solubility of each chemical in water, therefore, the water solubility is

proposed as the remediation objective for each of these compounds. There were no detections of the

compounds of concern in the groundwater sample above the chemical-specific solubility in water.

Upon final acceptance of proposed cleanup objectives, Clark will prepare a RAP to address the areas of

the site which remain in excess of the proposed remediation objectives. The RAP will also address

necessary institutional controls, as well as sampling requirements following completion of the remedial

effort.

* * * * *
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SSL Parameters
Da
Oa
Ot
Ow
Pb
Q/C
Foe

Table A-1
Site-Specific Parameters for SSL and RBCA Equations

ters Definitions, units
apparent diffusivity, cmVs
air-filled soil porosity, cma/cm3

total soil porosity, cm3/cm3

water-filled soil porosity, cmVcm3

soil bulk density, kg/L or g/cm3

inverse of the mean concentration at the center of a square source, (g/m2-s)/(kg/m3)
fraction organic carbon (unitless)

Value
chemical-specific

0.06
0.45
0.39
1.50

85.81
0.002

Source
EqnSIO
Eqn S21
Eqn S24
Eqn S20

field
default

default/field

RBCA Parameters"!
alpha x
alpha y
alpha z
dgw
foe
i
I
K
Oas
Ot
Ows
Pb
Ps
pw
Sd
Sw
U
Ugw
w

W
X

Definitions, units
longitudinal dispersivity, cm
transverse dispersivity, cm
vortical dispersivity, cm
groundwater mixing zone thickness, cm
organic carbon content, g/g
hydraulic gradient, cm/cm
infiltration rate, cm/yr
aquifer hydraulic conductivity, cm/d
volumetric air content in vadose zone soils, cmVcm3

total soil porosity, cmVcm3

volumetric water content in vadose zone soils, cmVcm1

soil bulk density, kg/L or g/cm3

soil particle density, g/cm3

water density, g/cm3

source width perpendicular to groundwater flow direction in vertical plane, cm
scurce width perpendicular to groundwater flow direction in horizontal plane, cm
specific discharge, cm/d
groundwater darcy velocity, cm/yr
average soil moisture content, g/g

width of source area parallel to direction of groundwater, cm
distance along the centerline of groundwater plume, cm

Value
chemical-specific
chemical-specific
chemical-specific

200
0.006
2E-02

30
82.2
0.15
0.48
0.33
1.50
2.71

1
chemical-specific
chemical-specific

3.43
1.64
0.22

chemical-specific
chemical-specific

Se
Se
Se

Se
Se

Se
Se

Source
See fable A-5
See Table A-5
See Table A-5

default
field
field

default
field

Eqn R21
Eqn R23
Eqn R22
default
field

default
See Table A-5
See Fable A-5

EqnR19
Eqn R24

field

See Table A-5
See Table A-5
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Table A-2
Exposure Parameters for SSL Equations

Parameter
ATc
ATn
BW
ED
EF
IRa
IRs
PEF
PEF1

RfC
RfDi
RfDo
SA
SFi
SFo
THQorTHI
TR
VF
VF1

URF

Definitions, units
averaging time for carcinogens, days
averaging time for noncarcinogens, days
adult body weight, kg
exposure duration, years
exposure frequency, d/yr
daily outdoor inhalation rate, m3/d
soil ingestion rate, mg/d
particulate emission factor, ma/kg
particulate emission factor adjusted for agitation, m3/kg
inhalation reference concentration, mg/m3

inhalation reference dose, mg/kg-d
oral reference dose, mg/kg-d
skin surface area, cm2/d
inhalation slope factor, (mg/kg-d)-1

oral slope factor, (mg/kg-d)-1

target hazard quotient
target cancer risk
volatilization factor mVkg
volatilization factor adjusted for agitation, m'/kg
inhalation unit risk factor, (ug/m3)-1

Industrial
25550
9125

70
14.1
250
20
50

1.24E+09
-

chemical-specific
chemical-specific
chemical-specific

3160
chemical-specific
chemical-specific

1
1E-06

chemical-specific
-

chemical-specific

Construction
25550

42
70
1

30
20

480
-

1.24E+08
chemical-specific
chemical-specific
chemical-specific

3160
chemical-specific
chemical-specific

1
1E-06

-
chemical-specific
chemical-specific

Source
default
default
default

site-specific
default
default
default
default

EqnS16
see Table A-4
see Table A-4
see Table A-4

default
see Table A-4
see Table A-4

default
default
Eqn S8
Eqn S9

see Table A-4

Notes:
Information on occupation-specific tenure was used in determining exposure duration for long-term industrial worker.
14.1 years is 50% greater than the median tenure of 9.4 years for a petroleum refining worker (Maguire, 1993).
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Table A-3
Chemical Physical Properties

Organics
Benzene
Benzo(a)anthracene
Ethylbenzene
Toluene

Solubility in
Water, S
(mg/L)

1750
0.0094

169
526

n Diffusivity in
Air, Di or Dair

(cm'/s)

0.088
0.051
0.075
0.087

Diffusivity in
Water, Dwat

(cmVs)

9.8E-06
9.0E-06
7.8E-06
8.6E-06

Henry's Law
Constant, H'

at 25'
(unitless)

0.228
0.000137

0.323
0.272

Organic Carbon
Partition

Coefficient
Koc (L/kg)

58.9
398000

363
182

First Order
Degradation
Constant, n

(1/day)

0.0009
0.00051

0.003
0.011
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Table A-4
Chemical Toxicological Properties

Organics
Benzene
Benzo(a)anthracene
Ethylbenzene
Toluene

RfDo
(mg/kg-d)

1E-01
2E-01

Ref

i
i

SFo
1 /(mg/kg-d)

2.9E-02
7.3E-01

Ref

s

RfDi
(mg/kg-d)

-

Ref
SFi

1 /(mg/kg-d)

2.9E-02
6.1E-01

Ref

s

RfC
(mg/m3)

1E+00
4E-01

Ref

i
i

URF
(ug/m3)

7.8E-06
1.7E-04

Ref

Notes:
Dash indicates that a value was not available.
References for toxicity values are found in the column to right of value.
i = IRIS (USEPA. 1998)
c = converted
s = surrogate chemical basis (USEPA, 1993)

Chemicals with same target organs for noncarcinogenic effects:
ethylbenzene and toluene (liver, kidney)
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Table A-5
Source Characteristics for RBCA Equations

Organics

Benzene
Benzo(a)anthracene

Ethylbenzene

Toluene

X (ft)

1000
1000
1000
1000

W(ft)

125
25
50
50

Sw (ft)

80
25
25
40

Sd (ft)

10
2
3
10

X-(cm)

30480

30480

30480

30480

W(cm)

3810

762
1524

1524

Sw (cm)

2438.4

762
762

1219.2

Sd (cm)

304.8

60.96

91.44
304.8

alpha x

3048

3048

3048

3048

alpha y

1016
1016

1016

_1_016

alpha z

152
152
152
152

Notes:
X, W, Sw, and Sd were determined for each chemical source area as illustrated in Figures 2,3,4, and 5.
Values for alpha x, y, and z were determined using Equations R16, R17, and R18, respectively.
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Table A-6
Chemicals with Cumulative Effects

W.ave = xj
CUO.1

+ x.2
CU0.2

x,n_
CUO.n

where:
W.ave = weighted average

x,1 to n = chemical concentration at location of concern
CUO.1 to n = Tier 2 cleanup objective in soil

Sample
Location

S-1

S-8

S-2

S-7

S-10

Chemical
Name

Ethylbenzene
Toluene

Ethylbenzene
Toluene

Ethylbenzene
Toluene

Ethylbenzene
Toluene

Ethylbenzene
Toluene

W.ave
unitless

13.90

2.21

0.07

0.07

0.01

W
unitless

0.04
13.86

0.09
2.12

0.00
0.06

0.00
0.06

0.01
0.00

x
mg/kg

15.30
9010.00

34.20
1380.00

0.62
42.10

0.62
42.10

2.30
1.17

CUO
mg/kg

400
650

400
650

400
650

400
650

400
650
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Worksheet for Field Data

Sample ID

S-4
NE-7
S-9
S-9
S-9

S-11
S-11
S-1 2
E-14
S-14
S-1 5
S-1 5

Averages:

Sample Depth
(feet)

1
7

2.5
7.5
9
3
5
1

14
6
3
12

. . . . . . . . — _|

pH

5.78
7.33
7.47
NA
NA
NA

7.85
7.35
NA

8.11
NA
NA

log pH

602559.586
21379620.9
29512092.3

NA
NA
NA

70794578.4
22387211.4

NA
128824955

NA
NA

27350101.8
7.44

Percent
Moisture

NA
NA

28.1
NA

21.3
24
NA
NA

19.5
NA
NA

15.9

21.8

Pb
(g/cm3)

NA
NA

1.50
1.50
NA
NA
NA
NA

1.50
NA

1.50
1.50

1.5

Ps
(g/cm1)

NA
NA

2.72
2.698

NA
NA
NA
NA

2.692
NA

2.717
2.708

2.7

Foe

NA
NA

0.0060
NA

0.0007
0.0024

NA
NA

0.0007
NA
NA

0.0009

0.002

Notes:
Average pH was determined using log data
NA - Not Analyzed
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SSL Worksheet for ingestion exposure route, noncarcinogenic - Equation S1
Industrial Worker

Soil Objective = JM x.BWx.ATn
1/RfDo x UC x ED x EF x IRs

Chemical
Organics
Benzene
Benzo(a)anthracene
Ethylbenzene
Toluene

objr
mg/kg

NA
NA

204400
408800

THI
unitless

1
1
1
1

BW
kg

70
70
70
70

ATn
days

5147
5147
5147
5147

RfDo
mg/kg-day

0.1
0.2

UC
kg/mg

1.0E-06
1.0E-06
1 .OE-06
1.0E-06

ED
years

14.1
14.1
14.1
14.1

EF
days/yr

~~2SO
250
250
250

"~TKs"
mg/day

50"
50
50
50
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x_0W_x ATn
1/RfDoxUCxEDxEFxlRs

SSL Worksheet for ingestion exposure route, noncarcinogenic - Equation S1
Construction Worker

Soil Objective :

Chemical
Organlcs ~
Benzene
Benzo(a)anthracene
Ethylbenzene
Toluene

Soli Obj.
mg/kg

" NA
NA

20405
40809

THI"
unitless

V
1
1
1

BW
kg

" TO
70
70
70

^Tn "
days

~~42
42
42
42

RfDo
mg/kg-day

_

.
0.1
0.2

... ^ ....

kg/mg

"1.0E--06 —
1.0E-06
1.0E-06
1.0E-06

ED ~-
years

1
1
1
1

EF
days/yr

"30" "
30
30
30

- IRs
mg/day

4BO
480
480
480
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SSL Worksheet for ingestion exposure route, carcinogenic - Equation S3
Industrial Worker

Soil Objective = IRj< BW x ATc_
SF x UC x ED x EF x IRs

f ._ .._...
Chemical
Organics
Benzene
Benzo(a)anthracene

"SoiTObj.
mg/kg

349.9
23.2

TR-~"
unitless

"T.0£06"~
1.0E-06

" "BW"
kg

70
70

ATc
days

25550
25550

SFo
1/(mg/kg-day)

0.029
0.73

UC
kg/mg

1.0E-06
1.0E-06

ED
years

14.1
14.1

days/yr

250"
150

"IRs
mg/day

50
50
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SSL Worksheet for ingestion exposure route, carcinogenic - Equation S3
Construction Worker

Soil Objective = !B_x_B_Wj$AIc
SF x UC x ED x EF x IRs

Chemical
Organics
Benzene
Benzo(a)a<lthracene

"SblfObT.™
mg/kg

4283 '"•
170

TR
unitless

~ 1.0E~-06 "
1.0E-06

" BW~
kg

" 70
70

ATc
days

"25550
25550

SFo
1/(mg/kg-day)

0.029
0.73

UC
kg/mg

1.0E-06
1.0E-06

ED
years

1
1

EF
days/yr

30 "
30

IRs
mg/day

480
480
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SSL Worksheet for inhalation of volatiles exposure route, noncarcinogenic - Equation S4
Industrial Worker

Soil Objective = TKQjc Ala
EF x ED x (1/RfC x 1/ VF)

Organics
Benzene
Benzo(a)anthracene
Ethylbenzene
Toluene

r~3oirebr
mg/kg

NA
NA

74159.80
23712.32

~ "TRQ
unitless

1
1
1
1

ATn
days

5147
5147
5147
5147

EF
days/yr

250
250
250
250

ED
yrs

14.1
14.1
14.1
14.1

RfC
mg/m1

1
0.4

mVkg

33530
3544727

50794
40603
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SSL Worksheet for inhalation of volatiles exposure route, noncarcinogenic - Equation S5
Construction Worker

Soil Ob ective = THQ x ATn
EFxEDx(1/RfCx1/VF')

Organics
Benzene
Benzo(a)anthracene
Ethylbenzene
Toluene

Soil Obj.
mg/kg

" NA
NA

7106.98
2272.43

THfJ"
unitless

1 "
1
1
1

ATn
days

- - 42 -
42
42
42

EF
days/yr

30
30
30
30

ED
yrs

1
1
1
1

RfC
mg/m3

1
0.4

VF'
m3/kg

3353
354473

5079
4060

-"VF"
m3/kg

33530
3544727

50794
40603

Note:
VF' = VF/10 (Equation S9)
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SSL Worksheet for inhalation of volatiles exposure route, carcinogenic - Equation S6

Industrial Worker

Soil Objective = JRx.AJc
U R F x U C x E F x E D x 1 / V F

Organics
Benzene
Benzo(a)anthracene

Soil Obj.
mg/kg

- 3T2

147

TR
unitless

1E-06 ""
1E-06

"~"KT~ ~~

days

25550
25550

TJRF" n

1/(ug/m3)

7.8E-06
1.7E-04

UC
ug/mg

1000
1000

EF
days/yr

250
250

" ED~~
yr

14.1
14.1

— " VF
m3/kg

33530
3544727
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SSL Worksheet for inhalation of volatiles exposure route, carcinogenic - Equation S7
Construction Worker

Soil Objective = TRx.ATc
URF x UC x EF x ED x 1/VF

Organics
Benzene
Benzo(a)anthracene

Note:
VF' = VF/10 (Equations 9)

" SoilCbj.
mg/kg

"366
1732

TR
unitless

~ 1E-06
1E-06

AT
days

"25550™
25550

^JRF^
1/(ug/m3)

7.8E-06
1.7E-04

UC
ug/mg

1000
1000

EF
days/yr

30
30

ED
yr

~T~~
1

" VF'
m3/kg

3353
354473

VF
mVkg

33530
3544727
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SSL Worksheet for Volatilization Factor - Equation SB

VF = Q/C x (pi x Da x T)\5 /( 2 x Pb x Da) x UC

Chemical
Organics
Benzene
Benzo(a)anthracene
Ethylbenzene
Toluene

VF ' ' ' -
m3/kg

" 3:35E+04 "
3.54E+06
5.08E+04
4.06E+04

Da " '
cm'/s

T.81E-05
1.62E-09
7.87E-06
1.23E-05

QC "
(g/ml-s)/(kg/m3)

" "85.81" "
85.81
85.81
85.81

Time
sec

7.90E+08
7.90E-KJ8
7.90E+08
7.90E+08

~PB~
g/cm3

" T50
1.50
1.50
1.50

UC
m2/cm2

o'.oooi
0.0001
0.0001
0.0001
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SSL Worksheet for Apparent Diffusivity - Equation S10

D<i = Dw)/Ot2] x [1/(Pb x Kd -i-Ow + (Oa x H1)]

Chemical
Organics
Benzene
Benzo(a)anthracene
Ethylbenzene
Toluene

Da
cm'/s

OIE^OS
1.62E-09
7.87E-06
1.23E-05

Pb
g/cm3

" 1.50"
1.50
1.50
1.50

foe
g/g

(5.002 "
0.002
0.002
0.002

Koc
cm3/g

""5".B8E+OT"
3.98E+05
3.63E+02
1.82E+02

Kd
cmVg

1.18E-01
7.96E+02
7.26E-01
3.64E-01

Di
cm'/s

8.80E-02
5.10E-02
7.50E-02
8.70E-02

Dw
cm'/s

d.aoe-oe
9.00E-06
7.80E-06
8.60E-06

Henry's
Constant
(unitless)

2.26E-01
1.37E-04
3.23E-01
2.72E-01

Ow
cmVcm3

0.390
0.39
0.39
0.39

Ot
cmVcin'

0.45
0.45
0.45
0.45

Oa
cmVcm

0.06
0.06
0.06
0.06
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SSL Worksheet for inhalation of dust exposure route, noncarcinogenic - Equation S11
Industrial Worker

Soil Objective = THLX-AIn
EDxEFx(1/RfCx1/PEF)

Chemical
Organics
Benzene
Benzo(a)anthracene
Ethylbenzene
Toluene

Soil Obj.
mg/kg

NA
NA

1810400000
724160000

THI
unitless

1
1
1
1

ATn
days

5147
5147
5147
5147

" ' ED""" "
years

14.1
14.1
14.1
14.1

•"EF
days/yr

250
250
250
250

RfC
mg/m3

1
0.4

•"PEF" "
mVkg

1 .24E+09
1.24E+09
1.24E+09
1.24E+09
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SSL Worksheet for inhalation of dust exposure route, noncarcinogenic - Equation S12
Construction Worker

Soil Objective =
ED x EF x (1/RfC x 1/PEF')

Chemical
Organics
Benzene
Benzo(ei)anthracene
Ethylbenzene
Toluene

"Soil Obj.
mg/kg

""NA"
NA

173496667
69398667

'""THF "
unitless

T "
1
1
1

" ATn
days

42 ~
42
42
42

^F3
years

T~~
1
1
1

EF
days/yr

30
30
30
30

RfC
mg/m3

-
-
1

0.4

— -pEp-

m'/kg

1.24E+06
1.24E+08
1.24E+08
1.24E+08

PEF--•

m'/kg

'1.24E+09"
1.24E+09
1.24E+09
1.24E+09

Note:
PEF' = PEF/10 (Equation S16)
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SSL Worksheet for inhalation of dust exposure route, carcinogenic - Equation S13
Industrial Worker

Soil Objective = T.R x.ATc
URF x UC x ED x EF x 1/PEF

Chemical
Organics
Benzene
Benzo(a)anthracene

Soil Obj. ~
mg/kg

1152282
51569

TR" -
unitless

1E-06
1E-06

ATc
days

25550
25550

URF
1/(ug/m3)

7.8E-06
1.7E-04

UC
ug/mg

1000
1000

ED
years

14.1
14.1

EF
days/year

250
250

1
1

mVkg

1.24E+09
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SSL Worksheet for inhalation of dust exposure route, carcinogenic - Equation S14
Construction Worker

Soil Objective = TR.X ATc
U R F x U C x E D x E F x 1/PEF1

Chemical
Organics
Benzene
Benzo(a)anthracene

Soil Obj.
mg/kg

"13539316-"
605940

TR •••""
unitless

TE-06""
1E-06

ATc"
days

""25550"""
25550

URF
1/(ug/m3)

~TBE-OB"~
1.7E-04

" UC
ug/mg

"1000
1000

"ED"""

years

~H
1

EF
days/year

30~~~
30

~ PEF'"
rrWkg

H4E+08 "
1.24E+08

.. pE(_

m3/kg

T.24E+09
1.24E+09

Note:
PEF' = PEF/10 (Equation S16)
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RBCA Worksheet for remediation objectives in soil for protection of groundwater
Equation 12
Objective in Soil := GWsource /LFsw
Equation 13
GW source = GW comp /( Cx/Csource)

Organics
Benzene
Benzo(a)anthracene
Ethylbenzene
Toluene

Class 1
Soil Obj.
(mg/kg)

35.19
3887.55
1.33E+08
4.86E+13

Class 2
Soil Obj.
(mg/kg)

1.76E-I-02
1.94E+04
1.89E+08
1.21E+14

LFsw
(kg/L)

2.77E+00
1.24E-03
1.01E+00
1.62E+00

Class 1
GWsource

t (mg/L)

9.73E+01
4.81 E+00
1.35E+08
7.89E+13

Class 2
GWsource

(mg/L)

4.87E+02
2.41E+01
1.92E+08
1.97E+14

Cx/
Csource
(unitless)

5.14E-05
2.08E-05
5.20E-09
1.27E-14

Class 1
GWcomp

(mg/L)

0.005
0.0001

0.7
1

Class 2
GWcomp

(mg/L)

0.025
0.0005

1
2.5
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RBCA Worksheet for leaching factor - Equation R14

LFsw = (Ps x UC)/[(Ows + (Ks x Ps) + (H1 x Oas)) x (1 + (Ugw x dgw)/(l x W))]

Organics
Benzene
Benzo(a)anthracene
Ethylbenzene
Toluene

LFsw
(kg/L)

2.8E+00
1.2E-03
1.0E+00
1.6E+00

Ps
(g/cm3)

1.50
1.50
1.50
1.50

Ows
(unitless)

0.33
0.33
0.33
0.33

Oas
(unitless)

6.15
0.15
0.15
0.15

Ot
(unitless)

0.48"
0.48
0.48
0.48

Ugw
(cm/yr)

1.644
1.644
1.644
1.644

K
i (cm/d)

82.2
82.2
82.2
82.2

i
(unitless)

0.02
0.02
0.02
0.02

I
(cm/yr)

30
30
30
30

dgw
(cm)

200
200
200
200

W
(cm)

3810
762
1524
1524

UC
(cm3-kg/

I L-g)

1
1
1
1

H1

(unitless)

6.228
0.0001
0.323
0.272

Ks
(cu.cm/g)

0.1178
796

0.726
0.364

Notes:
Ks = Koc x foe (Equation R20)
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RBCA Worksheet for steady-state attenuation - Equation R15

Cx/Csource =
EXP((X/(2 * alpha.x )) * (1 - ((1 + ((4 'lambda * alpha.x)/ U ))A0.5))) * @ERF(Sw /(4 * ((alpha.y * X )A0.5))) * @ERF(Sd 1(2 * ((alpha.z * X )A0.5)))

Organics _
Benzene
Benzo(a)anthracene
Ethylbenzene
Toluene

Note:
U =(K*i)/Ot (Equation R19)

Cx/
Csource
(unitless)

5.14E-05
2.08E-05
5.20E-09
1.27E-14

X
(cm)

30480
30480
30480
30480

U
(cm/day)

3.43
3.43
3.43
3.43

alpha x
(cm)

-
3048
3048
3048
3048

alpha y
(cm)

1016
1016
1016
1016

alpha z
(cm)

152
152
152
152

lambda
(1/days)

0.0009
0.00051

0.003
0.011

Sw
(cm)

2438
762
762
1219

Sd
(cm)

304.8
60.96
91.44
304.8
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RBCA Worksheet for dissolved concentration along the centerline - Equation R26

Cx =
Csource * EXP((X/(2 * alpha.x )) * (1 - ((1 + ((4 'lambda * alpha.x)/ U ))A0.5))) * @ERF(Sw /(4 * ((alpha.y * X )A0.5))) * @ERF(Sd 1(2 * ((alpha.z * X )A0.5)))

Organics
Benzene
Benzo(a)anthracene
Ethylbenzene
Toluene

Cx
(mg/L)

0.00058
6.03E-08
2.35E-09
1.80E-15

Csource
(mg/L)

11.2
0.0029
0.452
0.142

X
(cm)

30480
30480
30480
30480

U
(cm/day)

3.425
3.425
3.425
3.425

alpha x
(cm)

3048
3048
3048
3048

alpha y
(cm)

1016
1016
1016
1016

alpha z
(cm)

152
152
152
152

lambda
(1/days)

0.0009
0.00051

0.003
0.011

Sw
(cm)

2438
762
762
1219

Sd
(cm)

305
61
91
305

Notes:
U=(K*i)/Ot (Equation R19)
alpha x = 0.10 *X
alpha y = alpha x / 3
alpha z = alpha x / 20
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RBCA Worksheet for remediation objectives for groundwater at the source - Modified Equation R26

Csource =
Cx/ (EXP((X/(2 * alpha.x )) * (1 - ((1 + ((4 'lambda * alpha.x)/ U ))A0.5))) * @ERF(Sw 1(4 * ((alpha.y * X )A0.5))) * @ERF(Sd 1(2 * ((alpha.z * X )A0.5)))

Organics
Benzene

Benzo(a)anthracene

Ethylbenzene

Toluene

Csource

(Class 1)

(mg/L)

97.31

6.26

1.35E+08
7.89E+13

Cx

(Class 1)
(mg/L)

0.005

0.00013

0.7

1

Csource

(Class 2)

(mg/L)

4.87E+02

3.13E+01

1.92E+08
1.97E+14

Cx

(Class 2)
(mg/L)

0.025

0.00065
1

L_ 2-5

X

(cm)

30480

30480

30480

30480

U

(cm/day)

3.43

3.43

3.43
3.43

alpha x
(cm)

3048

3048

3048

3048

alpha y
(cm)

1016

1016

1016

1016

alpha z

(cm)

152

152

152

152

lambda

(1/days)

0.0009

0.00051

0.003

0.011

Sw

Jem)

2438

762

762

1219

Sd

_Jcm)

304.8

61.0

91.4

304.8

Notes:

RBCA Equation R26 was modified to determine allowable concentrations in groundwater at the source
not to exceed groundwater objectives at the property line.

U =( K*i) /Ot (Equation R19)
alpha x = 0.10 *X

alpha y = alpha x / 3

alpha z = alpha x / 20
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Ŝ-14
0.23

0-
S-11

*NOTE: Concentrations shown are maximum concentrations in each boring

25 0 • 25 50

LEGEND

• SURFACE SOIL SAMPLE

-0- SURFACE/SUBSURFACE SAMPLES

1.5 BENZO(a)ANTHRACENE
CONCENTRATION (ug/kg)

-&- MONITORING WELL

S C A L E I N F E E

Burns

McDonnell
Waste

Consultants,
Inc.

FIGURE A5-2
BENZO(a)ANTRACENE

CONCENTRATION IN SOIL
CLARK HARTFORD REFINERY

CLARK REFINING & MARKETING



2810
NE-1

RB-13
ND (1000)ND(iOpO)

2300
• •$• """ -, x

S-10 c_^ ND (4)

617

S-6
ND/2000)

*NOTE: Concsntrotions shown are maximum concentrations in each borinn

25 0 ' 25 50

LEGEND

• SURFACE SOIL SAMPLE

•$• SURFACE/SUBSURFACE SAMPLES
15.300 ETHYLBENZENE

CONCENTRATION (ug/kg)

-0- MONITORING WELL

S C A L E I N F E E T

Waste
Consultants.

Inc.

FIGURE A5-3

ETHYLBENZE.\£
CONCENTRATION IN SOIL

CLARK HARTFORD REFINERY
CLARK REFINING & MARKETING



ND (1000) ND (1000)
0- NE-1

6500 ND (1000) S-4

ND (4)

•0
S-14

z

7.5

0-
S-11

'NOTE: Concentrations shown are maximum concentrations in each boring

25 0 ' 25 50

LEGEND

• SURFACE SOIL SAMPLE

•$• SURFACE/SUBSURFACE SAMPLES

15300 TOLUENE
CONCENTRATION (ug/kg)

-A- MONITORING WELL

S C A L E I N E E

McDonnell
Waste

Consultants,
Inc.

FIGURE A5-4
TOLUENE

CONCENTRATION IN SOIL
CLARK HARTFORD REFINERY
SLARK REFINING & MARKETING



^Clayton"

APPENDIX P-12

CERCLA SCREENING SITE INSPECTION
FEBRUARY 6,1997

Current Conditions Report
Premcor Refining Group, Inc. / Hartford, Illinois
Appendices/ 4/23/2003/ MMN/BRS



^ -.

L .i
i CLARK OIL AND REFINING
]_ LPC: 1190500002

MADISON COUNTY
ILD-.041889023
SUPERFUND/HRS

CERCLA

SC31EENING SITE INSPECTION

FOR

CLARK OIL AND REFINING



TABLE OF, CQMTENTS
Section *• " 'f •< *' page

1 . INTRODUCTION ........................................ 1-1

2. SITE BACKGROUND
2 . 1 INTRODUCTION ................................. 2-1
2.2 SITE DESCRIPTION ............................. 2-1
2.3 SITE HISTORY .......... ....................... 2-6
2 . 4 APPLICABILITY OF OTHER STATUTES .............. 2-8

3. SITE INSPECTION ACTIVITIES AND ANALYTICAL RESULTS

3 . 1 INTRODUCTION .......................... . ...... 3-1
3 .2 RECONNAISSANCE INSPECTION .................... 3-1
3 . 3 SITE REPRESENTATIVE INTERVIEW ................ 3-2
3.4 SOIL/SEDIMENT SAMPLING (DECON. PROCEDURES) ... 3-3
3.5 GROUNDWATER SAMPLING (JDECON. PROCEDURES)... 3-7
3 . 6 ANALYTICAL RESULTS ........ ................... 3-8
3.7 KEY SAMPLES ............. ...................... 3-9

4. IDENTIFICATION OF SOURCES

4 . 1 INTRODUCTION ...... : ........................... 4-1
4 .2 TEL STORAGE BUILDING .......................... 4-1
4.3 LEADED TANKS (35-1 AND 35-2) .................. 4-2
4.4 TANK 10-2 ...... ............................... 4-2
4 . 5 TANK BOTTOMS PIT ........ ...................... 4-3
4 . 6 STORMWATER RETENTION BASIN ........ ............ 4-3
4 . 7 FORMER TREATMENT LAGOONS ........ .............. 4-4
4.8 ILLEGAL DUMPSITE ..... . ........................ 4-4

5. MIGRATION PATHWAYS

5.1 INTRODUCTION ............ ..................... 5-1
5.2 GROUNDWATER PATHWAY ...................... ..... 5-1
5 . 3 SURFACE WATER PATHWAY ........................ 5-3
5 . 4 AIR PATHWAY ............. ...................... 5-4
5.5 SOIL EXPOSURE PATHWAY ....... ................. 5-5

6. BIBLIOGRAPHY ................... ....... _______ ..... ..... 6-1

CERCLA Screening Site Inspection: Clark Oil & defining Corp.



Appendix .,
• .« .. -^

A SITE 4-MILE MAP

B 15 MILE SURFACE WATER MAP

C CLARK FACILITY MAP

D TARGET COMPOUND LIST

E IEPA SITE PHOTOGRAPHS

J? AERIAL PHOTOGRAPHS

G WELL LOGS

H EPA FORM 2070-13

LIST OF FIGURES

Figure Page
2-1 Site Location Map 2-2
2-2 .Regional Area Map 2-3
2-3 Site Topography 2-4
3-1 Soil/Sediment Sampling Locations 3-4
3-2 Background Soil Sample 3-5
3-3 Groundwater Sampling Locations 3-9

LIST OF TABLES

Table Page
3-1 Soil/Sediment Sampling 3-3
3-2 • Groundwater Sampling 3-7
3-4 Key Sample Summary - Soils/Sediments 3-11
3-5 Key Sample Summary - Groundwater . 3-12

CERCLA Screening Site Inspection: Clark Oil & Refining.Corp.



I. INTRODUCTION
•> -< ~.

On December 11, 1990, the Illinois Environmental Protection

Agency's Pre-Remedial Unit was tasked by the United States

Environmental Protection Agency (U.S. EPA) to conduct a CERCLA

Screening Site Inspection (SSI) of the Clark Oil and Refining

Corporation/Wood River Refinery, Hartford, Illinois.

The site was initially placed on the Comprehensive

Environmental Response, Compensation, and Liability

Information System (CERCLIS) by the U.S. EPA in August of

1980. This action was taken as a result of the concern over

possible groundwater and surface water contamination due to

operations at the facility.

An initial CERCLA evaluation, in the form of a Preliminary

Assessment, was completed by Kenneth L. Page of the IEPA in

January of 1986. lEPA's Pre-Remedial Unit prepared an SSI

workplan for Clark Oil and Refining that was approved by the

U.S. EPA's Region V office in December of 1990. The sampling

portion of the Screening Site Inspection was conducted on

December 11 and 12, 1990 when the sampling team collected a

total of six groundwater and twelve soil samples.

The purpose of a Screening Site Inspection have been stated by

the TJ.S. EPA in a directive that states:

All sites will receive a screening SI to 1) collect
additional data beyond the PA to enable a more refined
preliminary HRS (Hazard Ranking System) score, 2)
establish priorities among sites most likely to qualify
for the NPL (National Priorities List), and 3) identify
the most critical data requirements for the listing SI

1-1 ..
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step. A screening SI will not have rigorous data quality
objectives (DQO's).. Based on the Preliminary refdined HRS
score and other technical judgement factors, the site
will either be designated as NFRAP (No Further Remedial
Action Planned), or carried forward as an NPL listing
candidate- A Listing SI will not automatically be done
on these sites, however. First, they will go through a
management evaluation to determine whether they can be
addressed -by another authority, such as RCRA [Resource
Conservation and Recovery Act]... Sites that are
designated NFRAP or deferred to other statutes are not
candidates for a listing SI.

The listing SI will address all the data requirements of
the revised HRS using field screening and NPL level
DQO's. It may also provide needed data in a format to
support remedial investigation workplan development.
Only sites that appear to score high enough for listing
and have not been deferred by another authority will
receive a listing SI (U.S. EPA 1988).

U.S.EPA Region V has also instructed IEPA to identify sites

during the SSI that may require removal action to remediate an
'*"""' immediate human health and/or environmental threat.

1-2
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2. SITE BACKGROUND
' * " '* »

2 .1 Introduction

This section contains a summary of information gathered from

the Preliminary Assessment, Illinois Environmental Protection

Agency (IEPA) files, and discussions with site

representatives.

2.2 Site Description

The Clark Oil and Refining Corporation, Wood River Refinery-is

located in the Village of Hartford, Madison County, Illinois .;.

(Figures 2-1, 2-2 and 2-3) . The refinery operations occupy i;

approximately 253 acres located in the following sections:

Sections 34 and 35, Township 5 North, Range 9 West; and

Section 3, Township 4 North, Range 9 West. Clark Oil property

also includes approximately 142 acres located in Section 33,

Township 5 North, Range 9 West; and Section 4, Township 4

North, Range 9 West (See map located in Appendix C for

features and property boundaries). A 4-mile radius map of the

area surrounding the Clark Oil facility and a 15-mile surface

water map can be found in Appendices A and B respectively.

N^

Clark Oil and Refining/Wood River Refinery is an operating

petroleum refinery with an approximate plant capacity of •'••.

60,000 barrels a day. Process operations include crude

desalting, atmospheric crude distillation, fluid catalytic

cracking, hydrofluoric acid alkylation, vacuum distillation,

hydroprocessing, and catalytic reforming. Products include

gasoline (leaded gasoline production has been discontinued),

LPG (liquid propane gas), distillate fuels, and coke.

_f2-3.
I j
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Source: IEPA, 1992. Base Map: TJ.S.G.S. Topographic Map, 1974,

Approximate Scale: l"= 2000'

i Figure 2-3i
SITE TOPOGRAPHY
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Wastewater generated in the pi}.ant passes through various unit

oil traps before combining at a master trap and going to an

API oil-water separator. Flow then passes through a Dissolved

Air Flotation (DAF) tank before entering a single stage

extended aeration/nitrification activated sludge system.

Effluent is then polished in dual media filters before being

discharged into the Mississippi River via IEPA NPDES (National

Pollutant Discharge Elimination System) permit #IL0001244.

The .following wastestreams are generated as a result of the

.refinery's processes: DAF Float, Slop Oil Emulsions, Heat

Exchanger Bundle Cleaning Sludge, and API Separator Sludge.

Heat Exchanger Bundle Cleaning Sludge is processed through the

wastewater treatment system described above. DAF Float, Slop

Oil Emulsions, and API Separator Sludge are piped to above

ground tanks. These wastes are then piped to a coking unit

where they are processed into petroleum coke, coker gasoline,

coker naphtha, coke fines, and gasoline oils. All of these

materials are sold as products by Clark. Two other wastes are

generated during routine turnaround periods: spent catalyst

and wastewater treatment sludge. These wastes are categorized

as non-hazardous. The spent catalyst is shipped to GSX-Barton

(SW Permit #841332) and the waste water treatment sludge is

shipped to the Peoria Disposal Company (SW Permit #941676).

An unlined lagoon serving as a stormwater retention basin

is located at the intersection of Illinois Route 111 and

Edwardsville Road. The basin (approximately 125,000 square

feet) receives all site surface runoff and was exhibiting

2-5
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visual signs of hydrocarbon contamination during the October
, ' ' »

30, 1990 reconnaissance inspection and the December 11-12,

1990 screening site inspection. An unlined pit containing

crude oil tank bottoms is also present on the refinery

property.

The refinery operation is bounded on the west by residential

properties, on the south by agricultural and industrial

property, on the east and north by industrial property (Shell

Oil "Refinery) .

According to the IEPA Office of Chemical Safety and IEPA

Technical Compliance files, a documented hydrocarbon plume is

present on the groundwater in the City of Hartford and in the

vicinity of Shell Oil and Clark Oil properties.

2.3 Site History

Clark Oil and Refining, Wood River Refinery began operations

in 1941 as the Wood River Refinery. The facility became part

of the Sinclair Oil Corporation in July, 1950. The refinery

was purchased by Clark in September of 1960, sold to APEX in

September of 1983, and repurchased by Clark on November of

1989.

The facility does not currently produce leaded gasoline and

all leaded gasoline has been removed. Tetraethyl lead (TEL)

was the anti-knock compound used by Clark in the production of

lesaded gasoline. All TEL has been removed, but the bulk

st.orage area is still present, and according to Clark

2-6
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representative Richard Thomas, is currently awaiting

contractor removal. Waste generated by the facility containing

lead was handled as Leaded Tank Bottoms, and was shipped to an

unknown location for off-site disposal. The last documented

shipment of Leaded Tank Bottoms was in April, 1988.

Prior to the construction of the current wastewater treatment

system, all wastewater passed through various oil traps and a

filter system. The effluent was then piped to a 3-stage lagoon

system located just west of the levee and north of Hawthorne

Street (see Appendix B). The effluent, after passing through

the lagoons, was discharged to the Mississippi River.

Clark Oil property west of the levee and south of Hawthorn

Street was the site of an illegal dump according to IEPA FOS

files. In 1976, an asbestos-like substance and an unidentified

sludge-like material was observed at this site.

The DAF Float, Slop Oil Emulsions," and API Separator Sludge

wastestreams, reused to produce petroleum coke, were pumped to

Tank 10-2 for temporary storage (see facility map located in

Appendix C). Tank 10-2 had been in use for approximately 48

years and had been documented by IEPA's Collinsville Field

Operations Section in Collinsville personnel lacking adequate

secondary containment and exhibiting visual contamination

within the earthen berm surrounding the tank. Tank 10-2

underwent closure activities in June, 1989. A total of 297

tons of sludge from tank cleanout and removal and 409 tons of

waste/soil from within the earthen berm were fixed and shipped

2-7
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by Chemical Waste Management to their Emelle, Alabama,

landfill. The remaining soil inside the berm was then treated

with microbes.

2.4 APPLICABILITY OF OTHER STATUTES

This section discusses the applicability of any other

Environmental statutes with regards to Clark Oil and Refining.

The Clark Oil facility is considered to be a "full quantity"

generator under the Resource Conservation and Recovery Act

(RCRA) program according to the Federal listing of RCRA

related facilities published by the Region V offices. However,

Clark Oil does not hold a permit from the IEPA. Clark filed a

"Raw Materials Storage" RCRA part A permit application on

November 17, 1980, which Clark then withdrew on November 23,

J.982. The withdrawal of the application was approved by the

U.S. EPA on December 15, 1983.

With the exception of the DAF Float, Slop Oil Emulsions, Heat

Exchanger Bundle Sludge, and API Separator Sludge, products at

Clark are exempt from CERCLA due to the Petroleum Exclusion.

The groundwater contamination problems in the Hartford area

also fall under the Petroleum Exclusion.

2-B
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3. SITE INSPECTION ACTIVITIES AND ANALYTICAL RESULTS- _ | _ _

3.1 Introduction

This section outlines procedures utilized and observations

made during the CERCLA Screening Site Inspection conducted at

the Clark Oil/Wood River Refinery on December 11 and 12, 1990.

Specific portions of this section contain information

pertaining to the reconnaissance inspection and sampling

procedures. This section also details the analytical results

with particular emphasis upon the Key samples.

The Screening Site Inspection for Clark Oil/Wood River

Refinery was conducted in accordance with the site inspection

workplan which was developed and submitted to the U.S. EPA

Region V offices prior to the initiation of sampling

activities.

3.2 Reconnaissance Inspection

IEPA personnel'conducted a reconnaissance inspection of the

Clark Oil and Refining Corporation and the surrounding area

on October 30, 1990. The inspection included a walk-through of

the refinery operations area and the lagoon area west of the

levee to identify potential sampling locations and appropriate

health and safety requirements, Mr. Richard Thomas and Mr. Joe

Bean accompanied IEPA personnel on the inspection and were

able to answer the questions.

Several observations were made by Agency personnel during this

visit.

3-1
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The refinery operations area is .enclqsed by a chainlink fencei ,

with full-time security personnel present at entrance points.

The facility is bounded to the west by the Village of

Hartford, the north and east by Shell Oil Company, the south

by Shell Oil property and agricultural land.

The lagoon area west of the levee does not have restricted

access, and Mr. Thomas stated that people have been seen

fishing there from time to time. The southwest portion of this

area is bounded by NICOR National Shipyard and lagoons, the

west by the Mississippi River, the north by Shell Oil

property, and the east by the levee and Illinois Rt. 3. Clark

Oil also operates a barge loading pipeline transfer station at

the west edge of this property on the banks of the river.

3.3 Site Representative Interview

The site representative interview was conducted on October 30,

1990, between Mr. Todd Buchanan of the IEPA and Mr. Joe Bean

of Clark Oil and Refining Corporation. The meeting was

arranged to explain the Pre-remedial process to the Clark

representatives and to confirm the SSI schedule and

objectives. During this interview Mr. Buchanan indicated that

the inspection would include the collection of ten on-site and

two off-site soil/sediment samples and three on-site and three

off-site groundwater samples. Mr. Thomas stated that the

company wished to split samples at this time.
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CERCLA Screening Site Inspection: Clark Oil & Refining Corp,



3.4 Soil/Sediment Sampling i • f

A total of twelve soil/sediment samples were collected during

the SSI at Clark Oil (See Figures 3-1 and 3-2 for

soil/sediment sampling locations). All samples were collected

using stainless steel spoons and hand augers with the

soil/sediment being transferred directly to the sample jars

and packed in accordance with the U.S. EPA required

procedures. Table 3-1 outlines the sampling activity.

Table 3-1

Soil/Sediment Sampling

Soil/Sediment samples collected on December 11, 1990:

X101

Time Depth Location
8:45a 2-3' N side of TEL storage building, 72.4' S of

S corner post of the RR gate and 149' from
corner post of site boundary fence. -

Xl 02
9:15a 1-1.5' SE of TEL bldg., 72.8' W of foam valve and

' 66.6' NW of RR switch.

X104
9:55a 0-6" Inside berm of leaded tanks 35-1 and 35-2,

26.8" SE of tank 35-2 manhole and 48.9' S
of tank mixer.

X105
10:20a 0-6" NW corner of bermed area former site of

10-2.
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Approximate Scale: l"= 1123'



Source: IEPA, 1992.. Base Map: U.S.G.S. Topographic Map, 1974,

-Approximate Scale: 1"= 2000'
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Figure 3-2
BACKGROUND SOIL SAMPLE
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Soil/Sediment samples taken on December 12, 19SO:

X103
2:55p 0-6" Offsite roadside drainage ditch near

junction of Rt. Ill and 11A, 9.8' S of SE
site corner post.

X106
10:25a. 0-6" 8' from SE corner of berm, tank bottoms

pit.

X107
10:50a. 3-3.5' Along west bank, 40' N of SW corner of

tank bottoms pit.

X108
12:20p 1.5-2' N bank near inlet pipe of storm water

retention basin. 74.5' E of NE corner of
concrete skimmer base and 62.5' SW of
nearby fire hydrant.

X109
12:45p 2' NW point' of E bank of retention basin, 8'

from bank.

X110
l:45p 2-2.5' NE corner of 1st stage lagoon near

abandoned effluent discharge pipe 86' SW
of SW corner of power line tower 108' W
of orange gas line marker.

Xlll
2:20p 1' W of pond S of Hawthorn Street, site of

former illegal dump, 139' SW of SW corner
of power line tower.

X112
8:40a 6" Base of levee, N slope, approx. 300 yds. E

of Rt. Ill near Roxana water plant.

Standard IEPA decontamination procedures were followed prior

tothe collection of all samples. The procedures included the

scrubbing of all equipment (spoons, pans, etc.) with a non-

foaming Trisodium Phosphate solution, rinsing with hot tap

water, rinsing with acetone, rinsing with hot tap water again,

and final rinsed with distilled water. All equipment was air

dried, then wrapped and stored in heavy-duty aluminum foil for

transport to the field. Field decontamination procedures
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included all of the above except the hot tap water rinse.

3.5 Groundwater Sampling

Three on-site monitoring wells and three off-site public wells

were sampled to determine if compounds found on the Target

Compound List (TCL) have been released to groundwater (See

Figure 3-2 for sampling locations). The monitor wells had 3

well volumes purged, with pH, conductivity and temperature

measured. Each well was hand sampled with a Teflon bailer

using nylon cord and was field filtered for total metals with

a.Masterflex variable speed peristaltic pump and filter stand

with filters. Directly after sampling each point,

preservatives were added to appropriate bottles and were

packed according to U.S.EPA required procedures.

The three public wells sampled (Identified in Figure 3-2, as

G501, G502, and G503) were pumped for a minimum of fifteen

minutes prior to sampling with pH, conductivity, and

temperature readings taken. The well samples were taken at the

respective well heads prior to any treatment or filtering and

were field filtered for heavy metals. The following table

-outlines groundwater sampling activities:

Table 3-2
Groundwater SamplingGroundwater samples collected on December

11, 1990:

G101

Time Depth
ll:25a 50.5' NW part of refinery area near TEL storage

building (monitor well).
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G104
3:35p 100' SE of cooling tower #2 (monitor well)

G501
4:45p 107' Hartford PW #3.

G502
5:05p 106' Hartford PW #4.

Groundwater Samples collected on 12-12-90:

G103
ll:30a 97.2' 3' E of valve tower and 4' S of cover of

process well #3.

G503
8-.45a 110' Roxana PW #8.

Standard IEPA decontamination procedures were followed prior

to the collection of all samples. The procedures included the

scrubbing of all equipment (bailers, buckets, etc.) with a

non-foaming Trisodium Phosphate solution, rinsing with hot tap

water, rinsing with acetone, rinsing with hot tap water again,

and final rinsed with distilled water. All equipment was air

dried, then wrapped and stored in heavy-duty aluminum foil for

transport to the field. Field decontamination procedures

included all of the above except the hot tap water rinse.

3 .-6 Analytical Results

Chemical analysis of the twelve soil/sediment samples

collected during the inspection revealed the presence of the

following substances: volatiles, semi-volatiles, pesticides,

metals, suspected laboratory artifacts, and common inorganic

soil constituents (See Figure 3-1 for sampling locations) .

Chemical analysis of the six groundwater samples also showed
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Figure 3-3

GROUNDWATER SAMPLING LOCATIONS
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the presence of volatiles, semi-volatiles, pesticides, metals,

laboratory artifacts, and common inorganic groundwater

constituents (See Table 3-2 for sampling locations). Table 3-3

provides a summary of results. Complete results can be found

in Volume II of this report.

3.7 Key Samples

Tables 3-4 and 3-5 identify those samples taken during the

CERCLA Screening Site Inspection (SSI) which were shown to

contain contaminants at levels which were significantly higher

than those of background concentrations.

For a review of all contaminants detected in samples taken

during the CERCLA SSI, the reader is referred to the Sample

Summary Table located in the front of Volume II of this

report.
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4. IDENTIFICATION OF SOURCES

4.1 Introduction

In this section the author will briefly discuss the various

hazardous waste sources which have been identified in the

initial stages of the CERCLA site investigation.

Information concerning the size, volume, and waste composition

of each source has been derived throughout the initial site

assessment, reconnaissance visits, and the screening site

inspection sampling action. It should be pointed out, however,

that the total number and nature of

each of the sources identified below may be subject to change,

as the site progresses through the CERCLA site investigation

program and receives further investigation.

Figure 4-1 provides a map for source location information.

4.2 TEL Storage Building

Tetra-ethyl lead was used by Clark Oil as an anti-knock

compound in the production of leaded gasoline. TEL was stored

from this 800 square foot building located in the northwest

corner of the facility (see Appendix C) . All TEL has been

removed, however, the bulk storage area remains and is

awaiting removal by a contractor. Storage capacity of the

building is unknown. Samples taken from the north and south

sides of the building contained analytically significant

levels of numerous volatiles, naphthalene, and cobalt (see

Table 3-4). Pathways of concern include groundwater and soil

exposure.
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4.3 Leaded Tanks (35-1 and 35-2)

Leaded tanks 35-1 and 35-2 are located in the northwest corner

of the facility approximately 380 feet east of the TEL storage

building. The tanks are surrounded by an unlined berm,

approximately 500 square feet in area. Sample results from the

inspection showed analytically significant levels of numerous

volatiles, semi-volatiles, Heptachlor, and metals (see Table

3-4) .

4.4 Tank 1.0-2

Tank 10-2 had been in use for 48 years, and had stored DAF

Float, Slop Oil Emulsions, and API Separator Sludge. These

wastes had been pumped into Tank 10-2 from the wastewater

treatment process, and were reused by Clark in the production

of petroleum coke. The field operations office in Collinsville

had reported that the bermed area lacked adequate secondary

containment. Visable contamination within the bermed area was

noted in February of 1989.

Clark stated in a letter to this Agency in March of 1989 that

the tank was no longer in operation and that a complete

clean-up of the tank and contaminated soil was to be completed

in May, 1989.

A sample taken in the northwest corner of the bermed area

showed analytically significant levels of Pyrene,

Benzo(a)Anthracene, Endosulfan II, Cobalt and Mercury (see

Table 3-4). Pathways of concern include: groundwater and soil

exposure.

4-2
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4.5 Tank Bottoms Pit

The tank bottoms pit is unlined and is located near the

northeast corner of the facility and is approximately 7000

square feet in area. Analytically significant levels of

volatiles, semi-volatiles, Endosulfan II, and metals (see

Table 3-4 were detected in the samples.

Pathways of concern include groundwater and soil exposure.

A.6 Stormwater Retention Basin

The stormwater retention basin is located at the eastern

boundary of the facility and occupies an area of approximately

125,000 square feet. The unlined basin catches runoff from the

facility. Visual signs of hydrocarbon contamination were

apparent during the reconnaissance inspection conducted on

October 30, 1990.

Analytically significant levels of acetone and metals were

detected in the' sample taken from the north bank of the

retention basin near the inlet pipe.- High levels of volatiles,

semi-volatiles, and metals were detected in the sample taken

at the northwest point of the east bank of the basin (see

Table 3-4) .

Pathways of concern include: groundwater and soil exposure

pathway (workers on-site), and the surface water pathway for

the environmental threat (the Illinois Department of

Conservation's National Wetland Inventory maps have designated

this area, as well as several others at this site as wetlands.
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4.7 Former Treatment Lagoons

Clark Oil used three lagoons located west of the levee and

south of Hawthorne Street for treatment of wastewater prior to

the construction of the current treatment facility. The

lagoons received effluent from Clark's oil traps and filter

system. Effluent was then discharged to the Mississippi River

from these lagoons. Volume of these lagoons is unknown, and

is dependent upon the level of the river.

Analytically significant levels of metals were detected in the

sample taken from the northeast corner of the first stage

lagoon near an abandoned effluent discharge pipe (see Table

3"4)*

Pathways of concern is groundwater, and surface water-

including the environmental threat that these metals may pose,

and also drinking water due to the number of intakes located

downstream from these lagoons. The threat to the human food

chain is also a potential threat.

4 .8 Illegal Thimpsite

Located west of the lagoon system, this area was used by Clark

-for demolition debris, however, an unknown sludge was reported

present by the Collinsville field office on December 14, 1978.

Clark Oil was informed by the Agency that they were in

violation of Agency regulations.

Analytically significant levels of volatiles, semi-volatiles,

and metals were detected in samples collected in December of

1990.

Pathways of concern include: groundwater and surface water.
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5.0 MIGRATION PATHWAYS

5.1 Introduction

This section discusses data and information that apply to

potential migration pathways and targets of TCL compounds that

can be attributed to Clark Oil and Refining Corporation. The

pathways of concern are groundwater, surface water, and soil

exposure (direct contact). The air migration pathway is also

noted.

5 .2 Groundwater "Pathway

The Groundwater Migration Pathway is of concern at this site

due to the potential for the contaminants that have been

released during spills and leaks to the soil to find their way

into the groundwater system.

Geologic and hydrogeologic information was made available

through..Illinois State Water Survey (ISWS) well logs, Illinois

State Geological Survey reports, and IEPA files.

Clark Oil and Refining Corporation/Wood River Refinery, is

located in the Mississippi River Valley of the East St.. Louis

area commonly referred to as the "American Bottoms".

Water-yielding deposits of the area are permeable sands and

gravels in unconsolidated valley fill. In the vicinity of the

site, the upper 20 to 30 feet consists of silts and clays with

discontinuous sand lenses present in some areas, with

materials coarsening with depth. The most favorable water-

yielding deposits usually occur at depths of 60 to 90 feet.

Studies of the aquifer suggest a hydraulic conductivity of
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2,000 gallons/day from a saturated thickness of 75 to 100

feet.

The aquifer of concern consists of the entire unconsolidated

alluvial deposits overlaying the limestone bedrock of the

area.

The direction of groundwater flow in the refinery operations

area is to the southeast. Flow in this area is artificially

influenced by industrial well withdrawals, with lesser cones

of depression located within the regional flow regime. Flow

direction in the lagoon areas to the west of the levee is to
<w

the east, also artificially induced by pumpage with some

recharge expected from the Mississippi River.

There are four public water supply systems utilizing the

aquifer of concern within a four mile radius of the site (see

Appendix A for public well locations) . The Village of Hartford

has four municipal wells serving 1,900 people, five Wood River

wells supply 12,446 people, three Roxana wells serve 3,873

people and seven Bethalto well serve 22,783 .residents. Located

less than four miles from the site is East Alton's well field

serving 7096 people. The five above mentioned municipalities

distribution systems are all interconnected and with the

addition of the few area residents using private wells brings

the total population potentially affected by groundwater to

approximately 62,424. A listing of the number of public wells

and approximate number of private wells and users in each

distance category are identified below.
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Private Well Total
Distance Wells Population Population

0-1/4 mile 0 0 0

1/4-1/2 mile 0 0 0

1/2-1 mile 9 8 1918

1-2 miles 21 50 1308

2-3 miles 165 595 40,034

3-4 miles 130 316 20,422

5.3 Surface l?ater

Clark Oil and Refining's property west of the levee and

Hartford is situated in the 30-year floodplain of the

Mississippi River between the Mississippi River mile 196 and

198. According to the St. Louis District of the Army Corps of

Engineers, the highest river stage on record occurred in April

of 1973. "During this time the. lagoons became a part of the

river as the stage crested at 431.3 feet. The predicted

30-year, 100-year, and 500-year flood events would reach a

maximum elevation at river mile 197 of 434 .feet, 436.8 feet,

and 441.5 feet respectively.

Two surface water intakes are located downstream of Clark Oil.

Illinois-American Water Company has an intake 4.5 miles

downriver near Mississippi River mile 192. The St. Louis

intake is located north of river mile 190, 6.2 miles downriver

(see Appendix B). Collectively, these intakes supply millions

of people with water.

Pool 27 of the Mississippi River, is used extensively for
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fishing and recreational purposes according to the Illinois

State Atlas.

The illegal dump and the former treatment lagoons are sources

that could contribute to contaminants entering the surface

water pathway. Of concern in this pathway are the drinking

water intakes that are located downstream, most notably, those

used by the City of St. Louis.

The Environmental threat is also of concern at this source.

According to maps by the U.S. Department of the Interior, this

lagoon area, located west of the levee, is a noted

wetland area. And, as was noted previously, Clark

representatives have stated that people have been seen fishing

in the lagoon area.

According to maps received from the Illinois Department of

Conservation, National Wetlands Inventory, there are also

designated wetland areas in the storm water retention ponds,

as well as several other areas within the operations area.

5.4 Air

Releases to the air were observed during the SSI while

collecting soil/sediment and groundwater samples. Upwind and

downwind air samples of the facility failed to document an

observed release. A photo-ionization detector (HNU) with an

1.1.7 eV lamp was used to screen the soil/sediment samples and

groundwater samples and monitor for any air releases.

•5-4.
CERCLA Screening Site Inspection: Clark Oil & Refining Corp.



Approximately 34,000 people.live within four miles of Clark

Oil and Refining.

The following table provides information concerning

populations located within a 4-mile radius of the Clark Oil

facility.

Distance Population

Greater than 0-1/4 mile 0
Greater than 1/4-1/2 mile 40
Greater than a/2-1 mile 3817
Greater than 1-2 miles 10398
Greater than 2-3 miles 10359
Greater than 3-4 miles 13817

5.5 Soil Exposure

The soil exposure threat to the approximately 500 Clark

workers within the operations area of the facility at Clark.

However, direct exposure by the public is not of concern in

the operations area of the facility due to the area being

fenced and the' security guards located at the entrance. The

lagoon areas west of the levee, however, do not have access

control and Clark Oil representatives stated that people have

been seen fishing in the lagoons on Clark property.

Approximately 2,000 people live within one mile of the lagoon

area west of the levee.
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1.0 SITE BACKGROUND

1.1 INTRODUCTION

On September 30, 2000, the Illinois Environmental Protection Agency's (EEPA) Site

Assessment Program was tasked by the U.S. Environmental Protection Agency (U.S. EPA) to

conduct an Expanded Site Investigation (ESI) of the Clark Oil & Refining Company (currently

named Premcor (The Premcor Refining Group Inc.)) (ILD041869023) site located in Hartford,

Illinois. The ESI is performed under the authority of the Comprehensive Environmental

Response, Compensation, and Liability Act (CERCLA) as amended by the Superfund

Amendments and Reauthorization Act (SARA) of 1986.

On August 3, 1991 Clark Oil was placed on the Comprehensive Environmental

Response, Compensation, and Liability Information System (CERCLIS) in response to concerns

that past and current site activities may have resulted in the release of chemical substances,

associated with oil refining processes, into the environment. The substances had the potential to

enter the environment through four environmental pathways; groundwater, surface water, soil

exposure and air releases thereby endangering the life and health of wildlife and human

populations. The potential for contamination exists both onsite and in nearby offsite locations.

This potential stems from a number of factors as follows: The refinery has been active as a

refinery for over 60 years; disposal of leaded still bottoms on site in unlined pits; the occurrence

of multiple leaks and spills, free product existing on groundwater beneath the site and local

residences west of site; disposal of various production wastes in an unlined landfill area on Clark

Oil property west of the Army Corp of Engineers flood control levee; two of Hartford's public

drinking water wells have been found to be contaminated with various volatile organic
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compounds including BTEX constituents.

The Illinois EPA conducted a Preliminary Assessment at the site on June 4, 1992 and a

Screening Site Inspection on March 31 and April 1, 1993. Personnel of Illinois EPA's Site

Assessment Unit prepared a work plan for ESI field activities, which was submitted to U.S. EPA

on October 17, 2000. The field activity portion of the ESI was conducted on

November 1, 2, and 9, 2000. The activities of the ESI included a reconnaissance inspection, an

internal file review, information collected from external sources and the collection of thirty soil

samples. Twenty-eight samples were collected from Clark Oil & Refining property; two (the soil

background) were collected on Roxanna Water Department property. No sediment or

groundwater samples were collected during the November 1, 2 and 9, 2000 sampling event.

However, twenty-four groundwater samples (monitor wells) were collected from plant property

on May 21 - 23, 2001 by personnel from the EEPA's Collinsville field office. Samples were

collected in conjunction with Clark Oil's quarterly groundwater sampling requirement. Duplicate

and background samples of each media are included in the number of samples mentioned above.

The Illinois EPA performed ESI activities at the site to fill information gaps which existed

from previous CERCLA investigations and to determine whether, or to what extent, the site

poses a threat to human health and the environment. The ESI report presents the results of

Illinois EPA's evaluation and summarizes the site conditions and targets of concern to the

.migration and exposure pathways associated with the site.

1.2 SITE DESCRIPTION

The Clark Oil &. Refining site is located at the east corporate boundary of the City of



Hartford, Illinois on property with the address of 201 East Hawthorne South (State Aid Route

11 A) Wood River Township, Madison County (Figures 1 & 2). The site is an operating

petroleum refinery, which consists of numerous process structures, piping, and holding tanks for

crude oil and finished product. Clark Oil & Refining Company is one of three oil refineries in

the immediate area east and north of the Village of Hartford. General land use surrounding the

residential areas of the Village is industrial. A few commercial businesses are located within

Hartford. Refinery property encompasses a total of approximately 420 acres. Refinery operations

occupy approximately 270 acres west of Illinois Route 111 and east of the Village of Hartford.

Refinery operations are located in Sections 34 and 35 Township 5 North - Range 9 West and

Section 3 Township 4 North - Range 9 West. Clark Oil property also includes old wastewater

treatment lagoons located on approximately 150 acres west of refinery operations and west of the

Corp of Engineers Mississippi River flood control levee. Three and one half of the four lagoons

on this property currently contain water. Half of the fourth lagoon has been utilized as .a

repository for the Village of Hartford's landscape waste and light demolition debris. This

property is located in Section 33 Township 5 North - Range 9 West and Section 4 Township 4

North - Range 9 West. The refining processes portion of Clark Oil property is situated in the S

1/2 of Section 34 T.5N. - R.9W. and the SW 1/4, SW 1/4 of Section 35 T.5N. - R.9W. (Figure 2).

This portion of the property lies within the eastern corporate limits of Hartford. Bordering the

refinery portion of the site to the north is the Illinois Terminal Railroad across which is the

Amoco Oil Refinery, south by Hawthorne Street (State Aid Route 11A) across which is one of

Shell Oils' tank farms, east by Illinois Route 111 across which is the Shell Oil Refinery and west

by the Perm Central, Burlington Northern, and-Illinois Central Gulf Railroads beyond which is
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the Village of Hartford. The old wastewater treatment lagoons are situated in SW 1/4, SE 1/4 of

Section 33 T.5N. - R. 9W. and the W 1/2, NE 1/4 of Section 4 T.4N. - R.9W. (Figure. 2). This

property lies west of the Hartford corporate limits and west of Route 3. Bordering this portion of

Clark property to the north are settling basins who's owner is unknown by this author, south by

open ground, east by the Mississippi River flood control levee, and west by the Mississippi

River. The Clark Oil & Refinery site is situated in an area that has been used as industrial or

commercial since the early 1900's. Residential property exists to the north-northeast (Wood

River and Roxana), west and southwest (Hartford), and southeast South Roxana) of the refinery

property. Single-family residences make up the majority of the residential property within four

miles of Clark Oil. . Multi-family dwellings are interspersed within these urban residential areas.

Also, some areas near the Clark refinery remain as pasture or farmland, generally south,

southwest, and southeast.

Clark Oil & Refining has been active as a refinery since 1941. Current site structures

remain in use and considered to be in good operating condition. The company is an operating
i

petroleum refinery with process operations including crude desalting, atmospheric crude

distillation, and fluid catalytic cracking, etc. Products include gasoline (formerly producing

leaded gasoline), LPG, distillate fuels and coke. Wastewater generated at the plant passes

through various settling basins, skimmers and treatment processes prior to being discharged into

the Mississippi River. The discharge is regulated by a National Pollutant Discharge Elimination

System (NPDES) permit issued by the IEPA. Waste streams generated by the refinery processes

are DAF float, slop oil emulsions, heat exchanger bundle cleaning sludge, and API separator

sludge. These wastes are then processed into various materials and sold by Clark. Another waste



stream formerly generated by Clark was leaded tank bottoms. During the time period of leaded

gasoline production, storage tanks were routinely cleaned when empty. The leaded tank bottom

sludge was cleaned from the bottom of these tanks and placed in an unlined pit on refinery

property to dewater and dry. The pit remains and consistently contains water.

The majority of the sites ground surface consists of soil, weeds, cinders, white gravel,

asphalt and concrete. Soil, grass and white gravel comprise the secondary containment berms

surrounding the facility's storage tanks. Landscaping at the main office building consists of a

small amount of grass with some bushes and trees. The old wastewater treatment lagoons remain

in existence and contain water of unknown depth. Currently these lagoons have approximately

four feet of freeboard. Berms are constructed of soil covered with grass, with various areas

protected by rock rip-rap at the normal pool elevation.

The nearest individual and occupied structure is located off site. The structure, along

with a number of others immediately adjacent to the refinery, is a single-family residence located

approximately 300 feet west of the refinery's western property boundary. Additional residential

areas exist west, north, and southeast of Clark. The Mississippi River is located approximately

800 feet west of the old lagoons and approximately 4000 feet west of the western property

boundary of the refinery process area.

Surface water runoff from the refinery is collected in either area drains or open channels

and routed to the Guard Basin at the southeast portion of the facility. Skimmers then remove any

grease or oil from the water surface. Water in the Guard Basin is used as the refinery's fire

protection reservoir. A 15-mile surface water drainage route map identifying surface water

migration is provided in Appendix A, Appendix A also provides a 4-mile radius groundwater



migration map identifying areas of potential impact.

The Clark Oil refinery property is entirely fenced with an eight-foot high chain link fence

topped with three strands of barbed wire. An electronic main access gate is actuated by a guard

24 hours a day. The Clark Oil refinery property can be accessed only after a visitor contacts an

employee from the main office, the visitor signs in, attends a company safety training class (good

for one year), and is escorted throughout the facility.

While walking both Clark property locations, air monitoring was conducted by use of a

Foxboro Toxic Vapor Analyzer (TVA) meter. Monitoring of the breathing zone and near the soil

surface occasionally registered two or three meter units above background readings ( 1 - 2 meter

units) at the refinery and no readings above background at the old wastewater treatment lagoons.

No peculiar or extremely unusual site characteristics were noted during the survey. Further

inspection of the old wastewater treatment lagoons revealed signs of recreational use on this

property, ie; discarded fishing tackle, deposits of beverage containers, cigarettes, etc. Signs of

animals were also present on this property. At this time, consideration of the lagoons as a fishery

is speculative. The fill area on the southern most lagoon, as mentioned previously, remains

active. Refuse consisted mainly of gravel, broken concrete, and soil.

Surface soil on the refinery property consists of silty clay, silty sand and sandy clay.

Gravel and or cinders cover this soil in a number of locations on this property. The soil surface

surrounding the lagoon property consists of silty loam, silty clay, silty sand and sandy clay. In

some locations gravel had been placed on the soil surface. West of the lagoons and extending

approximately six hundred feet west toward the Mississippi River is an area of overgrown

vegetation, timber and bushes.



The Clark Oil & Refining Company property is located in an area of southwestern central

Illinois where surficial terrain has been shaped by various types of glacial action and deposition,

and riverine dynamics and morphology. The land surface has been modified by glacial activity

into the gently rolling terrain surrounding the Mississippi River flood plain. Modifying this

terrain was the transport of glacial outwash and the meandering of the Mississippi River to form

Mississippi River flood plain referred to as the American Bottoms. The refinery property is flat

and lies at approximately 428 feet above mean sea level (MSL). The topography surrounding the

property is also relatively flat and lies at basically the same distance above MSL. The lagoon

property is also flat and lies at approximately 415 feet above MSL. Normal pool elevation of the

Mississippi River is 398 feet above MSL. Site slope is basically non-perceptible for the majority

of the site. Surface drainage follows minor site slopes to area drains, open channels or pools in

place. Although much of the moisture on site does drain to designated locations a large amount

also infiltrates into the sandy soil and into area groundwater. As previously mentioned, all site

runoff flows into the Guard Basin.

Industry and commercial properties within close proximity of Clark Oil & Refining are

Shell Oil Refinery to the north; Amoco Oil Refinery and above ground storage tank farm (tank

farm), east and northeast; Shell Oil tank farm, south-southeast; various commercial businesses in

South Roxana, southeast; and various commercial businesses in Hartford, west. Overall land

use within the four-mile radius of Clark Oil is predominantly rural. However, within 1 mile of

the Clark property land use is approximately seventy-five percent industrial.



1.3 SITE HISTORY

Clark Oil & Refining Company began operations in 1941 as the Wood River Refinery.

The facility became part of the Sinclair Oil Corporation in July 1950. Clark purchased the

refinery property in September 1960. In September 1983 Clark sold the facility to APEX

Corporation and then repurchased it in November 1989. In May 2000, the company changed its

name and currently, the facility is known as Premcor.

Review of a number of aerial photographs dating from 1954 to 1990 has revealed a

number of areas of potential contamination. The photos show areas of various size which, over

the years, have been subjected to leaks, spills, surface disposal etc. Since 1970 and the creation

of the EPA, Clark has completed necessary remediation of said spills, leaks, etc. However,

according to groundwater monitoring well sample results, free product (leaded gasoline) is

floating on the water table beneath Clark and the Village of Hartford. The free product has been

attributed to Clark through analytical fingerprinting. It remains unclear as to when and how the

product migrated from Clark.

According to the State Historical Library's Incorporation Documents, Clark Oil &

Refining Company was incorporated to conduct refining of crude oil into gasoline products and

to sell such products. As noted previously, Clark has operated as a refinery from 1941 to the

present. The Hartford refinery through a series of improvements and expansions, has reached a

crude oil throughput capacity of approximately 70,000 barrels per day. Because the refinery

includes a coker unit it therefore has the capability to process a high percentage of lower cost,

heavy sour crude oil into higher value products such as gasoline and diesel fuel along other with

other petroleum products distributed on a wholesale unbranded basis. In addition to heavy sour
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crude the refinery units also process light sweet crude oil. The Clark Oil & Refining Company's

Hartford facility produces the following motor fuels; conventional gasoline, reformulated

gasoline, #1 diesel and #2 diesel fuel. Each product is monitored throughout the production and

blending process by obtaining samples and testing for octane (cetane index for diesel), vapor

pressure (cold flow properties for diesel), and distillation. Once a refinery tank is full, the batch

is mixed for several hours to ensure homogeneity. Composite samples are then pulled and tested

for necessary properties. When the product is determined to be "on-test" for all properties, the

tank is certified and released for shipment, darks' reformulated gasoline is produced by ethanol

blending and does not use MTBE in the production of this fuel.

There is no evidence that Clark used any type of containment system to prevent the

migration of contaminants into the environment from wastes placed into pits or on the ground

surface. Complaints registered by area residents and businesses have been regarding the presence

of gasoline fumes in basements and contaminated groundwater.

1.4 REGULATORY STATUS

Clark Oil & Refining Company has had numerous complaints registered against it, "

mainly due to gasoline fumes in basements. The facility is not subject to the Federal Insecticide,

Fungicide and Rodenticide Act (FEFRA), Atomic Energy Act (AEA), or Uranium Mine Tailings

Radiation Control Act.(UMTRCA).



2.0 EXPANDED SITE INSPECTION ACTIVITIES

2.1 INTRODUCTION

This section contains information gathered during the preparation of the formal CERCLA

Expanded Site Inspection and previous Illinois Environmental Protection Agency's activities

involving the Clark Oil & Refining Company site. Specific activities included an internal file

search, field reconnaissance inspections, site representative interviews, and a sampling visit of

the surrounding area and the facility.

2.2 RECONNAISSANCE ACTIVITIES

On October 26, 2000, personnel of Illinois EPA's Site Assessment Unit conducted a

reconnaissance inspection of the Clark Oil & Refining Company property and surrounding area.

Upon arrival at the main office, located near the southwest corner of the refinery property,

contact was made with the plant manager. Introductions took place followed by a short

discussion regarding the purpose of the reconnaissance and that the sampling team would be

utilizing the Agency's Geoprobe to obtain soil samples on the property. The plant manager and

the author then proceeded to tour the refinery. Activity at the refinery was noted to be normal.

Three shifts keep the refinery in operation twenty-four hours a day. Employees were noted to be

performing routine plant maintenance, monitoring production processes or working in various

production process areas. Modes of employee transportation at the refinery other than walking

are bicycle or automobile/truck. Hard Hat, steel toe and shank footwear and fire-retardant

jumpsuits are required to be worn when on refinery property within the fence line. All fencing

around the refinery is well maintained. As the reconnaissance progressed the author and plant
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manager placed wooden stakes at potential sample locations throughout the refinery (and later at

the old lagoon property). Due to the use of the Geoprobe, once the locations were marked, plant

engineering investigated each specific location to assure no underground utilities or piping was

present. If the location was deemed clear it was certified and tagged as an acceptable sample

location. When the reconnaissance at the refinery property was completed, the plant manager

and the author proceeded to the old lagoon property. No fencing exists around the lagoons. The

author did not note any unusual characteristics regarding the lagoons. Potential sample locations

were marked and handled in the same manner in which the refinery locations were handled.

Other areas investigated during the reconnaissance were the surface water drainage routes leading

from the property, residential areas near the site, the proximity of the properties to the

Mississippi River, and on-site soils. The information attained during the reconnaissance and

additional information gathered on November 1, 2 & 9, 2000 is included in the site description in

Section 1.2 of this report.

2.3 REPRESENTATIVE INTERVIEWS

Site representative interviews were conducted on various occasions over the telephone

between personnel of the IEPA, and the refinery manager of Clark Oil & Refining Company

during October and November 2000 prior to the site inspection. Another short interview with an

employee of Clark Oil was conducted on November 1, 2000 just prior to the actual site

inspection sampling activities. The interviews were conducted to inform the site representatives

of EPA's intentions, to talk about past, present and future activities and problems, explain the

CERCLA site assessment process, and to confirm proposed sampling locations. The plans
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involved the collection of 30 soil/sediment samples (which includes a duplicate sample) from on

and off site. A number of these samples will be described as shallow, others will be described as

deep. Samples were to be collected by utilizing EEPA's Geoprobe, a direct push technology;

stainless steel bucket auger or stainless steel trowel. The type of equipment used to collect the

samples depended on the various sample locations and location characteristics on and off site.

Each sample location was chosen to determine if contamination existed in shallow or deep strata

or at a specific area on refinery and lagoon property and whether a contaminant was attributable

to Clark. The Geoprobe, in addition to obtaining shallow soil samples, was to be used to collect

soil samples at depths of between 20'-30' in order to determine if contaminants were present in

native soil beneath the refinery and old lagoon property. The Geoprobe was also used to

determine if contaminants were present at or near the water table. After confirming the sample

locations for the site representative the sampling team was given the company safety training

after which began the site sampling process. The plant manager was also asked whether any

mishaps occurring on-site. He indicated that various minor incidents have occurred over the past

few years. The IEPA inspection team leader and the refinery manager also discussed the various

types of contaminants that were potentially present on-site due to past and current refinery

operations. He was informed that chemical constituents may include various heavy metal, PNA,

PAH and volatile compounds.

2.4 SAMPLING ACTIVITIES AND RESULTS

On November 1, 2 & 9, 2000, Illinois EPA personnel collected thirty samples from within

the Clark Oil property and immediate area surrounding the property. Samples collected
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consisted of twenty-eight soil samples from within the property boundaries of Clark, and two soil

samples off-property. The two off-property samples (one shallow and deep in the same

Geoprobe bore hole) serve as background samples. The on-property samples were collected to

help determine the type of contaminants present and concentration of the contaminants. The off-

property soil background sample was collected to serve as a baseline for constituents which may

be common in area soils. Additional discussions concerning the analytical results of these

samples and their impact on the various migration pathways may be found in Section 4.0 of this

ESI report (Migration Pathways). Figures 4 & 5 illustrate the locations of each soil sample.

Table 9 describes each soil sample with its location, depth, and physical appearance. Tables 1 - 4

provide an overall summary of soil samples collected during this ESI investigation. Tables 5 - 8

(Soil Key Sample Summary Tables) provides a summary of key soil samples depicting

contaminants detected at concentrations at least three times background levels.

Groundwater samples were not scheduled to be collected at the time of this investigation.

Prior to the sampling event discussions within the IEPA determined that lEPA's Collinsville

Field Operations Section staff would conduct groundwater sampling which would take place

during quarterly sampling of Clarks monitor well system. Previously conducted site

investigations have determined groundwater flow direction to be, generally, in a northeasterly

direction.

The twenty-eight soil samples collected from Clark Oil property revealed elevated levels

of several volatile constituents, a number of semi-volatile constituents, and several pesticide and

inorganic constituents. All soil samples were analyzed for the Target Compound List

constituents. Samples XI25 (shallow) & XI26 (deep) were designated as background soil
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samples. Due to similar constituent quantities reported by the analytical laboratories in these two

samples all comparative analysis of samples will be compared to background sample X125. All

samples except XI19 and X128 contain various volatile constituents at levels equal to or greater

than three times background levels (Tables 5). None of the constituents exceed USEPA

designated Removal Action Level (RAL) benchmarks, however, the level of benzene exceeds the

Superfund Chemical Data Matrix (SCDM) benchmark in sample X130. Samples X102, X103,

X105 - X108, XI10, XI12, XI14 - X120, X122 - X124, and X128 - X130 contain various semi-

volatile constituents at levels equal to or greater than three times background levels (Table 6).

None of the constituents exceed RAL's, however, the level of benzo(a)pyrene exceeds the SCDM

benchmark in samples XI03, XI10, X112, X114, X116 - X120, andX124. San

X104, X107, X108, XI10, X112, X114, X116 -X120, X122, X124, and X129

pesticide/PCB constituents at levels equal to or greater than three times backgn

7). None of the constituents exceed RAL's, however, the level of dieldrin, 4'4-

1254 in sample X103; aldrin in sample XI12; dieldin in sample XI14; heptacr

sample X I 1 8 ; and aroclor-1254 in sample XI24 exceeds the SCDM benchmarks. Samples

X102 - X104, X106, X107, XI10, XI12 - XI18, X120, X124, X127, X128, and X130 contain

various inorganic constituents at levels equal to or greater than three times background levels

(Table 8). None of the constituents exceed RAL's except cadmium in sample XI12. The SCDM

benchmark for beryllium is exceeded by all samples except samples XI01 and XI12. The

SCDM benchmark for manganese is exceeded in sample XI13. All other constituents are below

SCDM benchmarks.

There were no sediment samples or groundwater samples collected during this sampling
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event. Groundwater samples were, however, collected by lEPA's Collinsville FOS staff on

March 2001.
i

Groundwater sampling consisted of collecting samples from twenty-four monitor well

locations on the Clark Oil Refinery portion of the property. All groundwater samples were

analyzed for the Target Compound List constituents. Monitor wells are distributed throughout

the refinery property. Groundwater elevations were also determined during this sampling event,

the resultant groundwater flow direction was found to be in a northeast trend. A complete report

of groundwater conditions on Clark property including analytical data will be completed in early

November, 2001. Initial information supplied by the Collinsville field office indicates most

monitor wells contained free hydrocarbon product floating on groundwater. Groundwater static

level during the May sampling event was approximately thirty feet below ground surface.

Information on contaminants and contaminant levels were not available at the time of this

writing.

For a list of semi-volatile compounds considered to be polynuclear aromatic hydrocarbons

(PNA's), please refer to the Target Compound List found in Appendix B.

A complete analytical data package for the Clark Oil & Refining Company site is located

in Appendix D, under a separate cover in Volume 2 of the ESI report.

Photos of IEPA=s November 2000 sampling event are located in Appendix C of this

report.
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3.0 SITE SOURCES

3.1 CONTAMINATED SOIL (ON CLARK OIL REFINERY & LAGOON PROPERTY)

During the November 2000 ESI sampling event twenty-eight soil samples were collected

from various locations on the Clark Oil & Refining Company property. Analysis of the collected

samples indicated various contaminants above background concentrations with some being three

or more times above background concentrations (reference Tables 5-8) . In addition to the 2000

samples, sample analysis from various previous sampling events were utilized to define sources

and determine soil contaminant concentrations. Samples utilized for determining the

contaminated soil source were collected at various depths within Clark Oil property. According

to the HRS definition of a source when referring to contaminated soil, any area where a

hazardous substance has been deposited, stored, disposed, or placed, plus those soils that have

become contaminated from the migration of a hazardous substance is considered a source. Based

on this definition, sample data and measurements from known points of contamination, the

source has been calculated to be an area of approximately two hundred acres (8,712,000 square

feet).

3.2 SURFACE IMPOUNDMENT (TANK BOTTOM PIT)

The subject surface impoundment is triangular in shape located slightly northeast of the

center of the refinery portion of the property. This impoundment is unlined and contains leaded

;:ank bottom sludge from storage tank cleanout. At the time of the November 2000 sampling
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event the sludge was covered with approximately six inches to one foot of water. The

impoundment was also noted to have approximately two feet of freeboard remaining. During the

November 2000 investigation a sample (XI14) was collected from the surface of the sludge

below six inches of water. Analytical results of the sample indicated the presence of constituents

from each, the volatile, semivolatile, pesticide/PCB and inorganic fractions of the TCL. A few

of the constituent concentrations are three times above background (reference Tables 5 - 8).

This source has been calculated to contain a volume of approximately 34,322 cubic feet. Volume

was calculated with the formula 1/2 (Base x Height) x Depth. 1/2 (1311 x 131') x 4' = 34,322'.

3.3 SURFACE IMPOUNDMENTS fOLD WASTEWATER TREATMENT LAGOONS)

The subject surface impoundments are rectangular in shape located west of the refinery

portion of the property, west of the Corp of Engineers Flood Control Levee on both, the north

and south side of Hawthorne Road. The impoundments were once a three-stage lagoon

wastewater treatment system for Clark'Oil. The impoundments are unlined and contain material

which has either been pumped or placed into them by Clark. At the time of the November 2000

sampling event the lagoons contained water, however depth was not determined. The

impoundments were also noted to have approximately four to six feet of freeboard remaining.

During the November 2000 investigation a samples (X101 - X104 & X127 & X128) were

collected from the bermed areas surrounding the lagoons. Analytical results of the samples

indicated the presence of constituents from each, the volatile, semivolatile, pesticide/PCB and

inorganic fractions of the TCL. A few of the constituent concentrations are three times above

background (reference Tables 5 - 8). This source has been calculated to contain a volume of
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approximately 150 acres.

3.3 PLUME OF CONTAMINATED GROUNDWATER

According to the HRS definition of characterizing a source when referring to a plume of

contaminated groundwater resulting from an unknown source(s), the plume of contamination

must be identified by sampling and inference, using observed release criteria along with a level

of effort similar to an ESI, to possibly identify the original source(s). Sample data from several

site investigations and required quarterly sampling of monitor wells by Clark Oil has indicated

that the plume extends from beneath the Clark Oil refinery portion of the property, west and

northwest to beneath the Village of Hartford. Based on the definition, sample data available,

and measurements from known points of contamination the source has been calculated to cover

an area of approximately fifty acres (2,178,000 square feet).
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4.0 MIGRATION PATHWAYS

4.1 GROUNDWATER

According to the Illinois State Geological Survey and the Illinois State Water Survey the

Clark Oil & Refining facility is situated on what is locally known as the American Bottoms

otherwise known as the Cahokia Alluvium. The Cahokia consists of approximately forty-five

feet of silt, clay, and silty sand, overlying sixty to ninety feet of sand and gravel glacial outwash

of the Mackinaw Member of the Henry Formation. The Mackinaw Member is Wisconsinan in

age and is glacial outwash in the form of valley-train deposits. Underlying the alluvium and

outwash is Pennsylvanian and Mississippian age limestone and dolomite with lesser amounts of

sandstone and shale. The Cahokia Alluvium consists of unconsolidated, poorly sorted, fine-

grained materials with some local sand and clay lenses. This material becomes coarser with

depth. This material was laid down via flood events, eolian activity, bank slumping, and erosion

and deposited material from tributary streams. The Mississippi River has frequently and

extensively altered this material. The Mackinaw Member consists of materials which are

generally medium to coarse sand and gravel and, as does the Cahokia Alluvium, also increases in

grain size with depth. Till and/or boulder zones may be encountered ten to fifteen feet above

bedrock. The Ste. Genevieve Limestone, underlying the Mackinaw Member, consists of

limestone, dolomite, sandstone and shale. Sandstone and sandy limestone are present mainly in

thin beds. This formation is approximately eighty feet thick in the area near the Clark facility.

Underlying the Ste. Genevieve Limestone is the St. Louis Limestone consisting mainly of fine-

grained, cherty limestone but also containing beds of dolomite, crystalline limestone,
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fossiliferous limestone and evaporates. The St. Louis Limestone is approximately two hundred

feet thick in the area beneath Clark Oil in Hartford.

All of the Formations and associated Members are hydrologically connected in this area.

Groundwater movement beneath the Clark Oil facility and surrounding area tends to reflect the

river stage of the Mississippi River. Groundwater has been determined to trend toward the east

and northeast when prolonged periods of high river stage exists and toward the west and

southwest when the river stage is at normal pool or below. During the May 2001 groundwater

investigation at the Clark Oil refinery property, groundwater was encountered at approximately

thirty feet below ground surface (BGS) upon initial measurement of monitor wells prior to

bailing and sampling. Monitor wells vary in total depth from forty feet to sixty feet below

ground surface. Land surface elevation throughout the refinery portion of the property is

approximately 428 feet above mean sea level (MSL). Groundwater in the shallow alluvial and

sand and gravel outwash aquifer may ultimately discharge into nearby streams and wells with

some movement into the deeper bedrock formations. Flow direction of groundwater in local

bedrock follows eroded bedrock surfaces at depth, which dip toward the west and along old

eroded valleys as indicated by the Illinois State Water Survey Bulletin 60-4.

Records obtained from the Illinois State Water Survey (ISWS) indicate that there are

numerous industrial/commercial (I/C) wells pumping groundwater from the alluvial/glacial

outwash formation and the limestone/dolomite formation throughout the Hartford, Roxana, and

Wood River area, including wells at Clark Oil. The industrial/commercial wells are drawing

water from between twenty and one hundred seventy-one feet below ground surface. The

shallow I/C wells are older wells drilled during the early 1900's, some of which are no longer in
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use. Drinking water in the area is supplied by public and private wells and through the

distribution system of the Illinois American Water Company (IAWC). Public and private wells

utilize the shallow sand and gravel alluvial and glacial outwash deposits of the American

Bottoms for drinking water supplies. IAWC utilizes surface water from the Mississippi River as

a source for drinking water. IAWC operates three intakes near the Clark Oil & Refining facility.

One upstream at Alton, 111. (river mile 202); and two downstream, one on Chouteau Island (river

milel91.6) and another at East St. Louis (river mile 180.8). The Illinois State Water Survey

(ISWS) records indicate that Hartford, Roxana, South Roxana, East Alton, Bethalto,

Edwardsville, and Wood River are utilizing groundwater as a source of drinking water. Hartford

uses two active and has two standby wells in serving 1680 residents, Roxana and South Roxana

use three wells in serving 3560 residents, East Alton uses six wells in serving 7100 residents,

Bethalto uses five wells in serving 9500 residents, Edwardsville uses nine wells, located in the

community of Poag, in the American Bottoms in serving 20,250 residents and Southern Illinois

.University's Edwardsville Campus, and Wood River uses four wells in serving 11,900 residents.

All of the wells are between seventy-nine and one hundred fifteen feet deep and extracting water

from the sand and gravel aquifer. According to Illinois State Water Survey records, there are

approximately 161 private wells (serving 423 people) within four miles of the Clark Oil &

Refining facility using the alluvial/glacial outwash aquifer. Total population using the sand and

gravel aquifer is 54,151. Within a four-mile radius of the Clark facility there are no private

drinking water wells penetrating the shallow Pennsylvanian and Mississippian limestone and

dolomite aquifer. Although this aquifer is hydraulically connected to the alluvial/glacial

outwash sand and gravel aquifer, there are no known individuals within four-miles of the Clark
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facility directly utilizing the limestone/dolomite aquifer other than for I/C purposes. The closest

private domestic well uses the sand and gravel aquifer of concern and is, according to ISWS well

logs, 3500 feet north of the facility with a total depth of ninety-seven feet. Hartford's Well #4 is

the closest public well to Clark, being 1600 feet west of the facility's refinery operations. This

well, and well #3, has been documented to contain volatile organic and semi-volatile

contaminants. In addition to the presence of contamination in the public wells, there have been

documented incidents of petroleum odor in basements of a number of residences in the north

portion of Hartford. Evacuation of these homes was required while the basements were

ventilated. A number of recovery wells have been placed at various locations throughout

Hartford to recover petroleum constituents from.the surface of area groundwater. Information

obtained monthly from recording devices attached to the extraction wells indicate volumes of

petroleum constituents in the thousands of gallons recovered from a number of these wells.

A listing of the number of public and private wells and approximate number of users in

each distance category are presented below.
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Number of wells and users within 4-miles of
Clark Oil & Refining Company

Groundwater
Distance Wells

0 -1 /4 mile

1/4-1/2 mile

2 - 1 mile

1 - 2 miles

2 - 3 miles

3 - 4 miles

0

18

57

84

Private Well
Population

0

0

47

150

221

Public Well
Population

1680 (Hartford)

0

0

15,460 (Roxana &
S. Roxana)

9,500 (Bethalto)

27,350 (E. Alton)
(Edwardsville)

The private well population was calculated using USGS topographic maps for the area surrounding the facility and
2.63 people per household in Madison County, as established by the U.S. Census Bureau (1990). Public well
information obtained from the Illinois State Water Survey.

4.2 SURFACE WATER

As mentioned in Section 1.2, surface water runoff from the Clark Oil & Refining is

collected in either area drains or open channels and routed to the Guard Basin at the southeast

portion of the refinery facility. Also as mentioned in Section 1.2, skimmers remove any grease or

oil from the water surface entering the Guard Basin. Water in the Guard Basin is used as the

refinery's fire protection reservoir. Any drainage not collected by the area drains or channel tends

to pool and evaporate. There is a limited amount of drainage, which flows off of the property

and into roadside ditches east and south of the facility. Drainage patterns viewed on topographic
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maps and aerial photographs have been visually verified. Drainage that collects in the roadside

ditches flows south and east via overland flow toward the intersection of State Route 111 and

Hawthorne St. Drainage then flows south along the west side of Route 111 for two miles at

which point it flows into the Cahokia Diversion Channel. The Diversion Channel then flows two

and one half miles to the Mississippi River. The point at which the small ditches carrying

surface runoff enters the Cahokia Diversion Channel is identified as the probable point of entry

(PPE) to surface water for the drainage pattern from the site. The PPE is located four and one

half miles from the southeast corner of the site. The 15-mile in-water segment of the surface

water pathway begins at the confluence of the Route 111 roadside ditch and the Cahokia

Diversion Channel and terminates at Mississippi River mile 182.5. The Illinois American Water

Company (IAWC) utilizes surface water from the Mississippi River as a source of drinking water

for communities in the Alton, Granite City, Cahokia area. IAWC operates three intakes near the

Clark Oil & Refining facility . One upstream at Alton, 111. (river mile 202); and two downstream,

one on Chouteau Island (river mile!91.6) and another at East St. Louis (river mile 180.8). Along

the 15 - mile in-water segment there is one surface water intake. This intake is located on

Chouteau Island. There are no other known intakes along the 15-mile in-water segment of

surface water route. The Mississippi River in-water segment, from river mile 195 to river mile

182.5, has been identified as a fishery. Wetlands exist; approximately four thousand feet south

of Clark, west of Route 111; along the Cahokia Diversion Channel, and along the Mississippi

River. The wetland area south of Clark is described as a palustrian, emergent seasonally flooded

environment. The open channel of the Diversion Channel is described as a riverine, lower

perennial, unconsolidated bottom, permanently flooded, excavated environment. Along and
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outside of both banks of the channel is described as palustrian, emergent/scrub-shrub/forested,

persistent or broad-leafed deciduous, temporarily or seasonally flooded environments. Along

and beyond the banks of the Mississippi River are environments similar to those described for

the Cahokia Diversion Channel.

No surface water or sediment samples were collected during the November 1, 2 & 9, 2000

Expanded Site Investigation of Clark Oil & Refining Company. The focus of this ESI centered

on evaluating soil (shallow elevations and at depth) for contamination and its proximity to

groundwater.

4.3 SOIL EXPOSURE PATHWAY

Soil sample analytical results indicate observed exposure to the soil exposure pathway by

contaminants that are attributable to the sites' former activities and products and are within the

top two feet of soil or cover material. Current analytical data compared with previously collected

data indicate that qualitatively the site contamination remains the same. Compounds found three

times background concentrations or above detection limits from this sampling effort are

considered valid as a confirmed release to the soil exposure pathway (reference Tables 5 - 8).

Contributing factors to this contamination have been discussed previously.

Activity on site consists of persons working in and around structures and plant process

equipment. Activities on site (daily activity, demolition, construction, etc.) result in various

degrees of surface disturbance. A number of spills and leaks etc. have occurred during the

existence of the company. Remediation efforts were indicated to have been initiated with all

mishaps. Clark Oil has always indicated that cleanup efforts were satisfactorily completed
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according to appropriate regulations. Clark Oil & Refining employs approximately 150 people.

These workers have the potential to contact contaminated waste, soil and/or breathe

contaminated air. The same could be said about those individuals (contractors) who have been or

are now involved with previous or current site activities, such as demolition or construction.

Contact potential may continue depending on future site activity. Analysis of samples collected

during the November 2000 ESI indicate contaminants exist on Clark property from surface grade

to a depth, below current grade, of up to 11 feet. Within a 4-mile radius of the site the

population is calculated to be approximately 27,960 persons. The nearest individual is located in

a residential dwelling approximately 300 feet west of the southwest comer of the Clark refinery

property. Three persons reside in this dwelling.

There are no schools or day care facilities on-site or within 200 feet of contaminated

areas. Nearby population within one mile of Clark has been calculated to be 4,646 and is

presented below.

Workers and Near-by population within one mile of the site

Distance Population

On-site • • 150

0-1/4 mile 919

1/4-2 mile 1,269

2 - 1 mile 2,308

The population was calculated using USGS topographic maps for the area surrounding the facility and 2.63 people
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per household in Madison County, as established by the U.S. Census Bureau (1990)

4.4 AIR ROUTE

During the November 1, 2, & 9, 2000 Expanded Site Investigation there were no formal

air samples collected. A Foxboro TVA was utilized to screen ambient air around the site, air in

the breathing zone at each sample point, and the sample as it was taken. This unit was also used

during operation of the Geoprobe to screen the breathing zone and sample cores as the core

sleeves were opened prior to sampling.

Agency records indicate that Clark Oil & Refining has had a number of air releases and

permit violations over the years of operation. With each incident mitigative measures were and

have been implemented to correct problems and attempt to avoid future incidents. Air Permits

issued to Clark have applied to their various process equipment and storage tanks.

Within a 4-mile radius of the site the population is calculated to be approximately 27,960

persons. The nearest individual (Clark Oil & Refining employees) and regularly occupied

building (the buildings on Clark Oil property) is located on-site, situated at various locations on

the property. The approximate number of individuals potentially exposed to air-borne

particulates is listed below. The potential for wind blown particulates to carry contaminants

off-site is possible since these contaminants have been found in the top'six inches of soil on-site.

Sensitive environments within four miles of Clark Oil property consist of wetlands, which have

been described previously in this report.
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Individuals potentially exposed to air-borne contaminants

Distance Population

On-site

0- 1/4 mile

1/4 - 1/2 mile

1/2-1 mile

1 - 2 miles

150

919

1269

2308

7046

2 - 3 miles • 8758

3-4miles 7510

The population was calculated using USGS topographic maps for the area surrounding the facility and 2.63 people
per household in Madison County, as established by the U.S. Census Bureau (1990)
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c
CLARK OIL & REFINING COMPANY

HAHTFOHO. H_LINOtS

TABLE 1

Analytical Results (Oualilied Dala)

Case f : 28673
Site :
Lab. :

eviewer :
Dale :

Sample Number :
Sampling Location :

Matrix :
Units :
Dale Sampled :
Time Sampled :
%MoisU>re :
pH:
Dilution Factor :

Volatile Compound

Dichlorodilluoromethana
Chloromelhana
Vinyl Chloride

Bromomelhane
^hloroelhane
'richloroltuoromethane
1 , t -Dtchloroelhena
1 . 1 ,2-Trichloro- 1 ,2.2-lrirluoroelhane
Acelone
Carbon Disulfide
Methyl Acetate
^elhylene Chloride
lrans-1.2-Dichloroeihen«
Methyl ten Butyl Ether
1.1-D!chloroethane
cis-1.2-Dichloroelhen8
2-Butanone
Chloroform
1,t,1-Trtchloroelh«n« •• " . ; ' •
Cyclohexana
barton Telrachlorlde ' • '"'
Benzene
1.2-Dichloroelhana ' iV
Trichloroelhene
Melhylcyclohexana • •.'' : ' ? V -
1 ,2-Dichloropropane
Bromodichloromelhana '•'.' •*'• '-. ''•*: '-•
els- 1 ,3-Oichtoropropene
4 Melhyl 2 penlanone " "'.' '•('• '• ''
Toluene
lrans-1,3-Dlchloropropen» .'r *.
1 . 1 ,2-TrichlCToethana
Telrachloroelhana ' ' : '; Q > :

2-Hexanona
Dlbromochloromethaha j *•'' ' ':-
1 .2-Dibromoelhane
Chlorobenzane ' • ' - : " • . '.NnV;* --f:;'
Elhyfbenzene
Xylenas(lotal);'. ;-.^;^i sty
Styrene
Bromoform /V'r'^".-''J?~7
Isopropylbenzene
1 . 1 .2.2-Tetrachloroelhaha '*-(<"**:'•&
1 ,3-Dichlorobenzene
1,4-Dichlorobflnzen8 :••''.'•".'* '?. '.'£
1.2-Dichlorobenzene
1 .2-Dibrorho-3-chloropropan8 ;3 ; -i
1 ,2,4'Trichlorobenzena

Page 1

DG:EEOIB
LARK OIL 5.
IBHTY

EEOIB
X101

Soil
ug/Kg
1 1/1/00
11:30

0

1.0

Result

19
19
19
19
19
19
19
19

110
19
a

19
19
19

•"' 19
19

" 2 3
19

i ', 19
4

V** 19
19

^•'J-.'-'li
19

••-•<'tt ' 4
19

V; t..^i9
19

:"TT12
19

'" f-1'19
19

''-•• t ' r19
19

•••-'• ? . : • • 19
19

i: •••'.:.?-;,;? 19
19

,. iT:<^M9

19
;V£V?V« 19

19
'"^- •)-:';' i ' - lQ. .5 ' . . 1 S

19
i-*ynii9

19
""•••i"f^g

19

Flag

U
U
U
u
u
u
u
u
J
u
J
LI
u
u
u
u
J
u
u
J
u
u
u
u
J
u
u
u
j
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE01C
X102
Soil

ug/Kg
11/1/00
11:30

29

1.0

Result

14
14
14
14
14
14
14
14
36
2

14
14
14
14
14
14
6

14
14
14
14
14
14
14
14
14
14
14

' 14
4

14
14
1

14
14
14

'" .> 14
14

:- : • ' '42
14

' - • "; 14
14

: v - = ,4

14

.<•"•' 14
14

' > ' . • • 14

14

Flag

UJ
U
U
u
u
UJ
u
u
UJ
J
UJ
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
UJ
J
u
u
J
UJ
u
u
u
u

u
u
u
u
u
u
u
u
u

EE01D
X103

Soil
ug/Kg
11/1/00
12:50

16

1.0

Result

11
11
11
11
It
11
11
11
SO
11
11
11
11
11
11
11
9

11
, 11
It
11
11

' 11
11

•• ! ' . - .< 11
11

; '• 11
11

"• 1 11
2

* :;. H
11

• .'! 11
11

V. 11
ti

1 • '•'.'• 1 1
11

••,.' 11
11

•i 11
11

.-'.'" 11
11

• '"•••''-' ̂
11

• • , - . ! • ''"11
11

:lafl

U
U
U
U
U
U
U
U
J
u
UJ
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
U '
u
Li '
u

EE01E
X104

Soil
ug/Kg
11/1/00
13:10

22

1.0

Result

11
It
11
11
11
11
11
11
11
11
11
11
11
t t
11
11
11
11
11
11

: H
2

• : ' , ' * 11
11

-:'•".' 4
11

'*£$ • 11
11

. ' •-:-•• it
3

•
;i
>«<Hl

11
•*<u: 2u
<v<;V'.i 11

11
•.->",:-.

:Mi
11

•;ft,ftv;:ii
11

:?&•>•' n
11

.'-•«? V 11
11

vmi.'i\11
•W^vll

11

Mafl

UJ
U
U
u
u
UJ
u
u
u
UJ
UJ
u
u
u
u
u
UJ
u
u
u
u
J
u
u
J
u
u
u
UJ
J
I)
u
J
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE01F
X105
Soil

ug/Kg
11/1/00
15:00

8

1.0

Result

10
10
10
10
10

1
10
10

200
2

10
16
10
10
10
10
10
10
10
10

: 10
10
10
10

'.;;.:• -.10
10

• ' : - ' • • . ' t o
10

,:^v«<io
9

••:,--7j! ;'MO
10

•,.,vs.,; 2

10
•rW 10

10
• • ' • ' ; ? ' . " . . . 10

5
•V: ;??:; io

10
'•':'&••••• 10

10
"•;«;: N10

10
-;w ;-io

10
• 1vs?;y'- Id

10

=lafl

UJ
U
U'
U
U
J
0
u
J
J
UJ
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
UJ
J
u
u
J
UJ
u
u
ii
J

u
u
u
u
u
u
u
u

EE01Q
X106
Soil

ug/Kg
11/1/00
15:20

21

1.0

Result

1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100

1100
1100

1100
1100
1100
200

-. ' 1100
1100

• 9100
1100

• - 1100
1100

.^'SV.IIOO
1100

'••':•• 1100
1100

"1100
1100

' "•• 1100
1100

' / > 1100
1400

^- 180
1100

'/V.^IIOO
420

K'' 1100
1100

\"'Vfiioo
1100

; ;]:'"iloo
1100

Flag

UJ
UJ
UJ
UJ
UJ
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u

u
u
u
u
u
u
u
u
u
u
u
u

J
u
u
J
u
u
u
u
u
u

EE01H
X107
Soil

ug/Kg
11/1/00
1600

18

t o

Result

1100

110O
1100
160

1100
1100
1100
1100
1100
1100
1100

140
1100

1100
1100
1100

1100
1100
1100
1100
1100
1400

1100
1100

2600
1100

1100
1100
1100
810

1100
1100
1100
1100
1100
1100

1100
5300

35000
150

1100

400
1100
1100
1100
1100

1100
1100

Flarj

UJ
UJ
UJ
J
UJ
UJ
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
J
u
u
J
u
u
u
u
J
u
u
u
u
u
u
u
J
J
J
u
J
u
u
u
u
u
u

EE01J
X108

Soil
ug/Kg
11/1/00
16:45

25

1.0

Result

22
22
22
22
22
22
22
22

200
22
22
22
22
22
22
22
22
22
22
22
22
6

'•'- 22
22

180
22
22
22

: ! ••• ' " 22

22
'•'•'•: 22

22
22
22

• • ' • - - ' • ' • 2 2
22

• ; : : 22
22

'<: 220
22

•.Vrf 22
13
22
22
22
22

' 22
22

Flag

U
U
U
U
U
U
U
U
J
U
UJ
u
u
u
u
u
UJ
u
u
u
u
J
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
J
u
u
u
u
u
u

EE01K
X109
Soil

ug/Kg
11/02/2000

08 15
20

1.0

Result

12
12
12
12
12
12
12
12
11
12
6

16
12
12
12
12
12
12
12
12
12
12
12
12

• • ; - , • ; 12
12

• • ; • / . • ' • ! 12
12

" , ' 12
2

-•-'.':/,•, 12
12

' . 2
12

' . ' • - ' 1 2
12

: 12

12
-'-;•• '12

12
. 12

12
12
12
12
12
12
12

Flag

U
U
U
U
U
U
U
U
J
U
J

U
U
U
U
UJ
U
u
u
u
u
u
u
u
u
u
u
u
J
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE01L
X110

Soil
uo/Kg

1 1/02/2000
09 25

20

10

Result

11
11
11
11
It
II
11
11
19
11
11
11

' 11
11
11
11
11

1
11
1

11
2

11
11
3

11
11
11
11
3

11
It
tl
11
11
11
11
11
5

11
11
11
11
11

' 11
11
11
11

Flafl

U
U
U
U
U
U
U
u
UJ
u
UJ
u
u
u
u
u
u
j
u
j
u
j
u
u
J
u
u
u
u
J
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u



CLARK OIL & REFINING COMPANY
HARTFOFO. ILLINOIS

TABLE 1

Analytical Results (Qualified Data)

Case • 28678
Site :
Lab. :
Reviewer :
Dale :

Sample Number :
Sampling Location :
Matrix :
Units :
Dale Sampled :
Time Sampled :
%Moisture :
pH:
Dilution Factor :

Volatile Compound

Dichlorodilluoromethana
Chloromelhane
Vinyl Chloride
Bromomelhane
Chloroethane
Trichlorofluoromethane
1 . 1 -Dichloroelhene
1.1.2-Trichtoro 1.2.2-lrifluoroethane
Acetone
Carbon Disulfida
Melhyl Acetate
Molhylene Chloride
trans-1 ,2-Dichloroelhena
Methyl led Butyl Ether
1 , 1 -Dichloroelhane
cis- 1 ,2-Oichloroethene
2-Butanon0
ChtOTolorm
1 . 1 , t -Trlchloroelhana •
Cycluhexane
Carbon Tetrachtorida
Benzene
1 ,2-Dichloroelhane
Trichloroethene
Methytcyclohexane v . ' v ' *'.
1 ,2-Dichloropropane
Bromodichloromelhane '-.•''-: "•
cis-t,3-Dichloropropene
4 Melhyl-2-pentBnone ' : 'i!?i
Toluene
trans- 1.3-bicnloropropene- ' '-•' '^
1.1.2-Tnchloroelhane
Telrachlorcwlhena ; ;1 -v5VT'-'-r:
2-Hexanone
Dibromochloromeihaha •".''". 't .">•
1 ,2-Dibromoelhane
Chlorobenzene 'f'^-: .W^i^fe
Elhylbenzene
Xytenes (lolalj : • >•£'» -'ft; f^'y
Slyrene
Bromoform V : ' ' ":' ' >'**i lit|
Isopropylbflnzene
1 . 1 ,2.2-Tetrachloroethftne ~ . ;.̂ .v '
t ,3-Oichlorobenzene
1,4-Dichlorobenzene -: ' . .'V ^1
1 ,2-Dichlorobenzene
1.2-Dibromo-3-chloroptopana ': V
1 ,2,4-Trichlorobenzena

Page 2

SOG:EE01K
CLARK OIL
LIBRTY

EE01M
X111
Soil

ug/Kg
1 1/02/2000

09:35
• 16

1.0

Result

12
12
12
12
12
12
12
12
43
12
12
17
12
12

' 12
12
23
12
12
12
12
12
12
12

. ( . . . - . j

12
. '• •, ' 12

12
"i!,!^ 12

2
m ;-M2

12
.;••::' : - . - 12

12
.?"?!"• 12

12
••;ysr 12

12- 2H.12
12

:vf*?;;i2
12

•• 'V^'V 12
12

V4JV.-V.12
12

••'*':? 12
12

Flag

U
U
U
u
u
u
u
u
J
u
UJ

u
u
u
u
J
u
u
u
u
u
u
u
J
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE01N
X112
Soil

ug/Kg
11/02/2000

10:05
29

1.0

Result

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

200
70
70
70
70

710
70
70
70
70
16
70
70
70
70
70
70
70
30

1000
20

i 70
39
70
70

-•- 70
70

: ) 70
70

Flag

U
U
U
U
U
u
u
u
UJ
u
UJ
u
u
u
u
u
u
u
u

u
u
u
u

u
u
u
u
J
u
u
u
UJ
u
u
u
J

J
u
J
u
u
u
u
u
u

EEOIP
X113
Soil

ug/Kg
1 1/02/2000

11:05
29

t.O

Result

14
14
14
14
14
14
14
14
23
14
14
22
14
14
14
14
5

14
14
14

: j 14
14

• • * • ' 1 4
14

- i ' ' 14
14

:«ftU'*14
14

' •••-!) t .14
3

"»: ,.T~r 14
14

••'• •^.-'.•:-.\4
14

•->-*- IX
14

' .f'-.i 14
t4

W:. 14
14

:'!;-f 14
14

:
:« -. u

14

' • • v ' i 14
14

Svy^u

(

Flag

U
U
U
U
U
U
U
U
J
u
UJ

u
u
u
u
J
u
u
u
u
u
u
u
U'
u
u •
u
u
J
u
u
u
u
u
u
u •
u
u
u
u
u
u
u
u
u
u
u

EE01O
X114

Soil
ug/Kg

11/02/2000
12:00

4

1.0

Result

8000
8000
8000
BOOO
8000
8000
8000
8000
8000
8000
8000
BOOO
8000
8000
8000
BOOO
8000
8000
BOOO

5BOOO
BOOO
7100

8000
8000

': 130000

8000
• •'•'*• BOOO

8000
• BOOO

1800
: BOOO

BOOO
BOOO
8000

- . ' • eooo
8000

U BOOO
10000
34000

8000
' ! ,i 8000

2900
• 8000
8000

• " . 8000
8000

: 8000
8000

Flag

UJ
U
U
U
U
UJ
U
U
UJ
U
U
U
U
U
U
U
UJ
U
U

U
J
U
u

u
u
u
u
J
u
u
u
UJ
u
u
u

u
u
J
u
u
u
u
u
u

EE01R
X115
Soil

ug/Kg
11/02/2000

12:15
26

1.0

Result

13
13
13
13
13
13
13
13
34
13
13
14
13
13
13
13
6

13
13
1

13
3

13
13
13
13
13
13

:V ' 13
2

-:-V-fVl3
13

';;*.• :.V13
13

' ; • ' ; : 13
13

•- "'-13
13

.': ? ' V 2
13

• 13
13

: • • • ' • - : • • ; . 13
13

V •'• 13
13

-rv:i3
13

Flag

U
U
U
U
u
u
u
u
UJ
u
UJ
u
u
u
u
u
J
u
u
J
u
J
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u

EE01S
X116
Soil

ug/Kg
1 1/B2/2000

13:25
18

1.0

Result

14
14
14
14
14
14
14
14
49
14
14
14
14
14
14
14
9

14
14
14
14
14

• ' • ' " : . 14

14
i. :... 14

14
iVf." 14

14
• • • - ' • 1 4

2
: '•.-'•: 14

14
'.*:*•; 14

14
'•'*•'?'. . 14

14
• • • • ' .'':.•• 14

14
• • ' - : ' ' • ' • 14

14
.'.":; . 1 4

14
' 14

14

•' 14
14
14
14

Flag

U
U
U
U
U
U
U
U
J
U
UJ
U
U
U
U
U
J
U
U
U
U
U
U
U
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE01T
X117
Soil

ug/Kg
11/02/2000

13:25
19

10

Result

14
14
14
14
14
14

14
t4

52
14

14
14
14
14

14
14
14
14

14
14

14
14
U
14
14
14
14
14
14
14
14
14
1

14
14
U

14
14
14
14
14

14
14
14
14
14

( 14

"

Flag

U
U
U
U
U
U
U
U
J
U
UJ
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE01W
XI 18
Soil

ug/Kg
1 1/02/2000

14:20
18

1.0

Result

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

' • • - 20
20

' .20
20
20
20
20
20

•'.'-''" 20
20
20
20

/•".. 3
20

•-•'•;":' 20
20

V .-'.20
20

•3 - ' • • - :'' 20

20
:-. . ; . - . 2fJ

20
;-^,:-20

20
; \ : 20

20
: ' 20

20

Flafl

U
U
U
u
u
u
u
u
UJ
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
UJ
u
u
u
u
u
u
U
u
u
u
u
u
u
u

EE01X
XII9
Soil

ug/Kg
1 1/02/2000

14:35
22

10

Result

64
64
64
64
64
64
64
64

210
64
64
64
64
64
64
64
33
64
64
64
(54
64
64
64

'•• 64
64

.:•.""• '• '64
64

' '-'••- 64
64

" -', 64
64

; •< -?• -64
64

V ' 64
64

!'''t • - • • 64
64

. -: 64
64

... : .-:;' 64
64

. 64
64
64
64
64
64

Flag

U
U
U
U
U
U
U
U
J
U
UJ
U
U
U
U
U
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE01Y
X120
Soil

ug/Kg
1 1/02/2000

15:40
4

10

Result

9
9
9
9
9
9
9
9

130
9
9
9
9
9
9
9

22
9
9
9
9
9

- ' : ' .. 9
9
1
9
9
9
9
2
9
9
9
9
9
9

9
9

:: 4
a

'• B
9
9
9
9
9
9
9

Flag

U
U
U
U
U
U
U
U
J
U
UJ
U
U
U
U
U

U
U
U
U
U
U
U
J
U
U
U
U
J
U
u
u
UJ
u
u
u
u
J
u
u
u
u
u
u
u
u
u



CLARK OIL & REFINING COMPANY
HARTFORD ILLINOIS

Analytical Results (Oualilied Data)

Case •: 2B678
Site :
Lab :

eviewer :
Dale :

Sample Number :
Sampling Location :
Matrix :
Unils :
Dale Sampled :
Time Sampled :
%Moislure :
pH:
Dilution Factor : .

Volatile Compound

Dichlorodifluoromethana
Chloromelhane
Vinyl Chloride
Bromomelhana
Chloroethane
Trichlorolluoromelhane .
1 . 1 -Dichloroelhene
1.1.2 Trichloro- 1.2. 2-lrilluoroelhane
Acetone
Carbon Disullida
Melhyl Acetate :

Melhytene Chloride
Irans 1,2 Oichloioolhene i
Melhyl lerl-Bulyt Ether
1,1-Dichloroelhane
cis- 1.2 Dichloroelhene
2-Bulanona >? '•
Chlorolorm
1.1.1-Trichtoroelhana •'',
Cyclohexane
Carbon Telrachtorlde '. ' I
Benzene
1,2-Dichloroethane '^
Trichloroethene
Melhylcyclohexane • • '•*' '
1 ,2-Dichloropropane
Bromodichloromelhana ''• ' ' ':\_ ;*
cis- 1 ,3-Dichloropropene
4-Melhy1-2-pentanona .
Toluene
lrans-1.3 Dlchloropropena -! !.t '
1.1.2-Trichloroethana
Telrachloroethana • ' '' t '
2-Hexanone
DibromochloromethanV ' '-'-'I .'i\
1 ,2-Dibromoelhane
Chlorobenzene ' .'r -v^ '*.
Elhylbenzene
Xylenes (lolal) .'.'•' '• s.V.f&'£''
Slyrene
Bromotorm . ;•'•'. :i:V->'̂  ̂
Isopropytbenzene
1.1.2.2-Teirachlorbelhane ';i? ;3

1 .3 Dichlorobenzene
1 ,4-Dichlorobenzena ; '•' T'H'::
1 ,2-Dichlorobenzene
1 ,2-D!bromo-3-chloropr6p'ahe ^.'^:
1 ,2.4-Tnchlorobenzene

Page 3

SDG: EE01K
CLARK OIL

IBRTY

EE01Z
X121
Soil

ug/Kg
11/02/2000

1550
27

10

Result

12
12
12
12
12
12
12
12
23
12
12
15
12
12
12
12
12
12
12
12
12
12

•' ' • 12
12

••" '.-12
12

•; < 12
12
12
1

.; . ' • 12
12

' •' • '•' 2
12

' > 12
12

• " < ; • • ; 12
12

. ' • • •< ;' "-' 12
12

.-•:.'• :5:12
12

I"'' r:i;12
12

' : • : • ;:• 12
12

:-- - 'V V. 12
12

Hag

U
U
U
U
U
u
u
u
J
u
UJ

u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
j
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE020
X122
Soil

ug/Kg
11/02/2000

16:50
25

1-0

Result

13
13
13
13
13
13
13
13
17
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
2

13
13
13

, 13
13

; 13
13

' . ' • • • - 1 3
13
13
13

', -i' t 13
13

u: 13
13

Hag

U
U
U
U
u
u
u
u
J
u
UJ
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
U"
u

EE021
X123
Soil

ug/Kg
1 1/02/2000

16:55
6

10

Result

12
12
12
12
12
12
12
12
21
12
12
16
12
12
12
12

4
12

: 12
12
12
12

• 12
12

• ; • " • 12
12

• " • ' • 1 2
12

• • • • - . : 12
2

. : o ' - f 12

12
' .12

12
• !•.<! 12

12
'•-:•;• 12

12
. • • : = • , < • : 12

12
:•.::•] 12

12
• : ' ' ;: 12

12
* 1 • 12

12
• : ' • TV 12

12

Flap.

U
U
U
u
u
u
u
u
J
u
UJ

u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE022
X124

Soil
ug/Kg

1 1/D2/2000
17:10

15

1.0

Result

to
10
10
10
10
10
to
10
24
10
10
10
10
10
10
10
to
10
10
2

10
1

10
10
3

10
10
10
10
4

10
10

1
10
10
10

?. 10
to

•'<:• . / . 1o
10

=,? , ,10
10

: 10
10

T 10
10

' * io
10

-laq

U
u
u
u
u
u
u
u
J
u
UJ
u
u
u
u
u
UJ
u
u
J
u
J
u
u
J
u
u
u
u
J
u
u
J
u
u
u
u
u
u
u
u
u
0
u
u
u
u
u

EE025
X125
Soil

ug/Kg
11/9/00
10:00

22

1.0

Result

11
11
U
11
11
1

11
11
49
11
11
11
11
11
11
11

4
11
11
11
11
11
11
11
11
11

• 11
11

'?• ." . ' • 11
11

• • > ' ; 11
11

. ' • ' • 11
u

' . ' :-, it
11

':: 11
11

•;.'...• 11

11
:.-.;•> ,.. ti

11
"-"-. '. 11

11
.--•irlt

it
Vf V- :i<

11

=lag

U
U
U
U
U
J
U
U
J
UJ
UJ
U
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE026
X126
Soil

ug/Kg
11/9/00

1025
21

1.0

Result

14
14
14
14
t4
t4
14
14
14
14
14
24
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

'•* 14
2

14
14
14
14
14
14
14
14
4

14
14
14

: 14
14

. 14
14
14
14

clag

U
U
U
U
U
UJ
U
U
UJ
UJ
UJ
U
U
U
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
UJ
J
u
u
u
UJ
u
u
u
u
j
u
u
u
u
u
u
u
u
u

EE027
X127

Soil
ug/Kg

11/9/DO
12:00

24

1.0

Result

11
11
It
11
11
11
11
11

160
2

11
18
11
11
11
11
23
11
11
11
11
11
11
11
11
11
11
11
11
3

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
It
11

Flag

U
U
U
U
U
UJ
U
U
J
J
UJ
U
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
UJ
J
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE028
X128
Soil

ug/Kg
11/9/00
12:15

39

1.0

Result

16
16
16
16
16
16
16
16
29
16
16
17
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

: 16
16
16
16
16
16
16
16
16
16

• 16
16
16
16
16
16
16
16

Flag

U
U
U
u
u
UJ
u
u
UJ
UJ
UJ
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE029
X129
Soil

ug/Kg
11/9/00

1545
26

t o

Result

12
12
12
12
12
2

12
12
49

4

12
17
12
12
12
12
12
12
12
12
12
53
12
12

120
12
12
12
12

4
12
12
12
12
12
12
12
3
8

12
12
16
12
12
12
12
12
12

Flag

U
U
U
u
u
J
u
u
J
J
UJ
u
u
u
u
u
UJ
u
u
u
u

u
u

u
u
u
UJ
J
u
u
u
UJ
u
u
u
J
J
u
u

u
u
u
u
u
u

EE02A
X130
Soil

ug/Kg
11/9/00

1600

26

t o

Result

16000
16000
16000
16000
16000
16000
16000
16000
24000
16000

• 16000
4100

16000
16000
16000
16000
16000
16000
16000
16000
16000
34000
16000
16000
89000
16000
16000
16000
16000
16000
16000
16000
16000
16000
16000
16000
16000

110000
160000

16000
16000
17000
16000
16000
16000
16000
16000
16000

Flag

U
U
U
U
U
U
U
U

U
U
J
U
U
U
U
U
U
U
U
U
J
U
U

U
u
u
u
u
u
u
u
u
u
u
u

u
u

u
u
u
u
UJ
u



CLARK OIL & HERNING COMPANY
WAfltTOfiO. ILUNOIS

TA.BLJE 2

Anatylcal Results (Qualified Oala|

Case >: 2B67B
Site :
Lac

Date

Sample NumDer
Sampling Location
Matrix .
Units
Dale Sampled .
Time Sampled .
%Mosiure
pH

Dilution Factor

Semivolatile Compound

BeruaWehyOe
Phenol
b«-(2-Chloroetnyt| alner
2-Cnlo»oohenol
2-Metnylpnencl
2Z-oxybal 1 -Cnwopropanel
Acetophenone
4-Metnylohenol
N-Niuoso-oVn-[yopyl*mtoe
HexachtcxDeftwie
Nitrobenzene
Isopnocone
2'Nilropneno*
2.4.DimelnylonenM
bis( 2 -Chta oefftoxy )rrxithane
2,4-DtCniorophend
Naphthalene
4.Chloroanixne
HexacrilorobuaoWna
Caorolactam
4-Chlcro-3-metnylphenol
2-MeHylnapnmaleo«
HexacNorocydopentaown*
2,4.6-TricNoropnenol
2.<.5-Trichioropn«nd
i.f-Blphanvt
2-Chtoonaonitialene
2'NiUoaniMne
Dimethylpnlhalale
2.6-Dinrtraoiuene
Acenaphthyleoe
3-Nitroaniline
Acenapnlhene
2.4.Dimlropn«nol
4-Nitroprtenoi
Dibenzoluran
2.4'Oinitrotoluene
Owtnytontnalaia
Fluorene
4 -Chtorophenvt-phenyt ether
4-Nilroaniirw
4 ,6-Dwiitro-2-methylphenol
N-Uiuosooiphenylemine
4 -Bromopnenyt-ptanytelner
Hexachlorooanzene
Attazine
Penuacntoropnend
Phenantrvem
Antnrecaoe
Ciroazde
Di-n-txjtylDhinalala
Fluorantfiene
Pytene
Bulytbenzytpnthalata
3 ,3'-Dichtcxobanzjome
BenzoUlanlnracaoe
Clvyiene
Da(2-Elhvlliexvt>pntriaiave
Di-o-octytpnthalale
Benzofoftluoranlnene
&enzor,k)1uonBnlh*ne
BenzoUlPvrene
lnoeno{1 ,2.3-cd)pyrene
DibeAzota.hlanthracane
Benzoto.h.ljperyiene •

Pagal

SDG . EEOIB
CLARK OIL
UBRTY

. EEOlB
X101
Sol

uo/Kg
11/1/00
11:30

0
0.0
1.0

Result

9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000

23000
9000
9000

23000
9000
9000
9000

23000
9000

23000
23000
9000
9000
9000
9000
9000

23000
23000
9000
9000
9000
9000

23000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000

Flaa

U
U
U
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
•u
u
UJ
u •
u
UJ
u
u
u
u
u
u
u
u
V
u
u
u
u
u '
u
u
u
.u
UJ
u
u
u
u
u
u
u
u
u
u
u

EEOIC
X102
Sal

up/Kg
11/1/00

' 11:30
29
7.7
1.0

Result

460
460
460
460
460
460

460

460

460

460

460

460

460

460

460

460

460

460

460
460
460
460
460
460

1200
460
460

1200
460
460
460

1200
460

1200
1200
460
460
460
460
460

1200
1200
460
460
460
460

1200
460
460
460
460

460

200
460
460
460

96
220

1000
460
460
460
460
460
460

Flag

U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
UJ
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
J
u
u
u
J
J

u
u
u
u
u
u

EE01D
X103
Sdl

U^XQ
11/1/00
12:50

16
7.7
1.0

Result

390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
110
390
390
990
390
390
990
390
390
390
990
390
990
990

42
390
390
390
390
990
990
390
390
390
390
990
250

50
390
390
260
350
390
330
130
160
52

390
240
190
130
91
45

100

Flao

U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
UJ
J
u
u
u
u
u
u
u
u
u
u
u
UJ
UJ
J
'u
u
u
u
u
u
u
u
u
u
u
J
J
u
u
J
J
u
u
J
J
J
u
J
J
J
J
J
J

EE01E
X104

Soil
ug/Kg
11/1/00
13:10
21
a.o
1.0

Result

420
420
420
420
420
420
420
420
420
420

420

420
420
420
420

420

420
420
420
420
420
420
420
420

1100
420
420

1100
420

420

420

1100
420

1100
1100
420
420
420
420
420

1100
1100
420
420
420
420

1100
420
420
420
420

' 420
420
420
420
420
420
420
120
420
420
420
420
420
420

Hag

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
UJ
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
J
u
u
u
u
u
u

EE01F
X105
Soil

ug'Kg
11/1/00
15:00

a
6.6
1.0

Result

360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
250
360
360
360
360
690

.360
360
900
360
360
900
360
360
360
900
360
900
900
360
360
360
360
360
900
900
360
360
360
360
900
350
360
360
360
360
360
350
360
350
360
B5Q
360
360
360
360
360
360
363

Flag

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
UJ
u
UJ

u
u
u
u
u
u.
u
u
u
u
u
UJ
UJ
u
u
u
u
u
u
u •
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u

u
u
u
u
u
u
u

EE01G
X106
Sdl

up/Ko
11/1/00
15:20
21
7.S
1.0

Resurl

420
420
420
420
420
420
420
420
420
420

420
420
420
420
420
420
150
420
420
420
420

1100
420
420

1100
420
420

1100
420
420
420

1100
420

1100
1100
420
420
420
420
420

1100
1100
420
420
420
420

1100
420
420
420
420
420
420
420
420
420
420
600
420
420
420
420
420
420

420

Flag

U
U
u
u
u
u
u
u
u
u
u .
u
u
u
u
u
J
u
UJ
u
UJ

u
u
u .
u
u
u
u
u
u
u
u
UJ
UJ
u
u
u
u
u
u
u
u '
u
u
u
u
u
u
u
u
UJ
u .
u
u
u
u •:

u ..
u
u
u
u
u
u

EE01H
X107
Soil

uo/Kg
11/1/00

16:00
IB
7.7
2.0

Rosm

BOO
BOO
BOO
BOO
800
BOO
BOO
BOO
BOO
aoo
BOO
800
aoo
aoo

' BOO
800

2500'
BOO
BOO'
BOO
aoo

2000
' 800

BOO
2000

110
BOO

2000
BOO
900
SOO

2000
BOO

2000
2000

aoo
BOO
BOO
800
BOO

2000
2000
800'
aoo

. «oo
BOO

2000
1BO
BOO
BOO
.800
aoo
-370"
aoo
BOO
aoo

.120
..BOO

800
BOO
800
aoo
BOO
BOO
BOO

Flag

U
U
u
U
U
u
u
u
u
u
UJ
u
u
u
u
u

u
UJ.
u
0 -:.

UJ-'
u
.u .
J
u
u
u
u
u
u
,u
u
UJ
u
u
u
u *
UJ
:U :

u
u .'
u
U''' [
u
U :,

J
u':.'.'
u
u "-'.
u
J '••
u
uj-
u
J
u
U :
u
UJ
u
u
u
u

EE01J
xioa
Soil

u&Xg
11/1/00
16:45

25
a.4
1.0

Result

440

440

440

440

440

440

440

440

440

440

'440
440

MO
440
440

440
- 440

440
. . . .440

440
•'". ' 440

440
: " • • : '"-MO:

440

•1100

440

440

1100
440

440

440

1100

50

1100

1100
47

440

440

6$

440

- .1100

1100

-440

440

-i'.. : '-440

440

. ."1100

69

].:' ' V.MO:
440

• ' • ' •'. .440

440

i -,'.-'.4«.
440

.'440
440

440

460

'.•••' , . ::"440"
MO

.440

MO

MO

MO
MO

Rag

U
U
U
u
u
u
u
u
u
u
U .;:
u
u
u
u
u
lU ••.
u
UJ.T
U
UJ,'1,
u
y.

U
u .
u .
U '• •'•'.
u
u. •
u
u
u
J -
UJ
UJ
J
u
u
J •• ' •
u
U ' "".
u
u
u
u -'-
u
U '•";

J
u, i'.
u
u '.;
Uj'
J'w
u
u .
u
U !

u '•;,.
u
UJV
u
u .
u
u .

EE01K
X109
Sdl

uc/Kg
1 1/02/2000

08:15
20
SB
1.0

Result

410

410

410

410

410

410

410

410

410

410

410

410

410

410

410

410

410

410

' . ;.':410'
410

' • . ":-.410
410'

'.-. . 410
410

1000
410
410

1000
410
410
410

1000
410

1000
1000

- 410

410
410

410

410

1000
•1000
410
410

: 410
410

•I:'- •-; :iooo
410

; ' • ' . ' 4 ]0

410
•;.., 410

410

410
410

' •"• '410
410

.410
410

:-:."•. 410.
410

..'.'•"."'.410
410
410.
410
410'

Flaq

U
U
U
u
u
u
u
u
u
u
u _
u
u
u
u .
u
u •:
u

u
u '•'.'.
u
u .-''•
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u .
u
u.".
u
U ' • • ;
u
u
u
ir ,
u
U .:.-,
U
U-.i
U
U '
u
u
u
u .
u
u .
u
u -..
u
u .

EE01L
XI 10
Soil

uo/Kg
11/02/2000

09:25
20
B.5
1.0

Result

4''

F

•*»«1
410

410

410

410

410

410

410

410

410

410

410

410

410

410

410

,-;'...;•••.. ,410:

410

' ,: ̂ '.:::.410
73

' :'".. ;: ...'41o'
410

--1000
410
410:

1000
-410.
410
410

f"

L
L
\.
L
U
U
-U
U
u
u
u
u
u
u
4J
U
U
J
U
u

:U
u
,u
u
u
u
u

IOC/
• 20 ..

100TT
1000
410
410
410

. ' 100
410

,' ' • • ' 1000
1000

410

410

. - 410
410

: •••• -1000'
280

- . . - • ; ..:.2oo:

410

' . ' . ' • -410
410

• '-.., -',2000
410

! ' ".'410.
410

920.
3500

•' '. '•••"" ,<to,
180

•"'. '-••ISO
330
55

410

170

T
u
u
u
u
J
u
UJ
u
u
u
u
u
u
J
J :
UJ
u!
u

u
u
J

u
j
J
J
J
u
J



CLARK OIL & REFINING COMPANY
HARTTOflO. lUJNOtS

TABLE 2

Analylcal Results (Qualified Data)

Case i 28678
Sue
Lao
Review*
Dale

Sample Numbiir
Sampling Locaxm
Matrix :
Units
Date Sampled
Time Sampled
".iMoalure
PH
Dilution Factor

Benzaioanyot
Pt\»nd
txs-12-ChkxoeDiyl) etnei
2-CNoroohend
2-M«lnylphend
2 ,2'-oxvbis4 1 -Chkxopr opane)
Acelopnenone
4-Metnylpnand
N.Nltroso-d»-n-£*opylam«e
Hexachkxoetfiane
Nitrobenzene
Isophorooe
2-NitropharxX
2.4-DimetnvtDniind
baJ2-CNoroe»«ny)metnane
24-Dichlorophend
Naphthalene
4-ChloroaniUne
Hexachlorobuta.iene
Caprotactam
4-ChlorO-3-metrylphenol
2-MeHvmaohlhiilene
Hexachtorocydc pantaoiane
2.4.6-Tlichlcxopnend
2,4.5-TrcnJoroplwnol
t.t'-Blpnanyf
2-ChloronapnH«len»
2-NiUoaniline
Dtmelhylphlhalaie
2.6-Oinlrolduene
Acenaphtnyteoe
3-Nilroan«ine
Acenaphthene
2.4-DiniUoohencl
4-Nitrophend
Oibenzoluran
rz.4.Dinrtrotdu*ne
DtemylpMhalale
Fluorena
4-ChloiOphenvl-ir»env1 eftef
4-NiKoanJme
«.6-Drulro-2-n>e nvlphend
N-Nitrosodipnenvlamine
4.Bromophenyl-i>henytelher
Hejwjchtot obanzitna
Atrazlne
Penlacnlorophend
Phenantnrene
A/ivvecene
Camazde
Oi-n«utylohmalala
Fluoranthene
Pyrena
SviMbenzvtlxMnataK
3.3'-D^hloroc«n;x>ne
Benzo(a)anthrac me
Chrytene
tM(2*Ethv1hexvt) ahth alale
Di-rKlclylpninalale
Ber\zo<blltuorftnt!i«ne
B«nzo(K}rluorantJiane
Benzcxalovrene
IndencXl .2,3^3d)t?yTene
Dio»nzo(a.ri)antf<racent
Bftnzo(a.h.i)per>4ane

SDQ : EEOtK
CLARK OIL
UBFtTY

EE01M
XU1
Sdl

uo/Kg
11(02/2000

09:35
16
7.9
1.0

390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
990
390
390
990
390
390
390
990
390
990
990
390
390
390
390
390
990
990
390
390
390
390
990
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390

U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EEOtN '
X112

Soil
uo/Kg

11/02/2000
10:05

29
7.9
1.0

14000
80000
14000
14000
2300

14000
14000
30000
14000
14000
14000
14000
14000
2900

14000
14000
21000
14000
14000
14000
14000
54000
14000

. 14000
35000
5500

14000
35000
14000
14000
140X
35000
6500

35000
35000
14000
14000
14000
10000
14000
35000
35000
14000

' 14000
14000
14000
35000
24000
5300

14000
14000
1200

13000
14000
14000
7000
9800

11000
14000
2800
2900
5700
2000
3000
3100

U
J
U
u
J
u
u

UJ
u
u
u
u
J
u
u

u
u
u
LI

u
u
u
J
u
u
u
u
u
u
J
u
u
u
u
u
J
u
u
u
u
u
u
u
n

J
J
u
J
J
u
u
J
J
J
u
J
J
J
J
J
J

EE01P
X113

Sdl
uo/Kg

11/02/2000
11:06

29
7.6
1.0

460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
450
460
460

1200

460
460

1200

460
460
460

1200

460
1200

1200

460
460
460
460
460

1200

1200

460
450
460
460

1200

460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460

460
460

Flao

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE01Q
X114

Sdl
uo/Kg

11/02/2000
12:00

4
7.4
1.0

Resirtt

31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
7000

31000
31000
78000
31000
31000
7 BOOO
31000
31000
31000
78000
31000
78000
78000
31000
31000
31000
5500

31000
78000
78000
31000
31000
31000
31000
78000
29000
31000
31000
31000
31000

150000
31000
31000
60000

120000
31000
31000
16000
31000
31000
7500
8400

18000

FlaQ

U
U
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u
UJ
u
u
J
UJ
u
u
u
u
u
u
u
u
u
u
UJ
UJ
u
u
u
J
UJ
u
u
u
u
u
u
u
J
u
u
u
u

u
UJ

u
u
J
UJ

J
J
J

EE01R
X1 15
Soil

uoXg
11/02/2000

12:15
26
7.1
1.0

Result

450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
50

450
450

11.00
450
450

1100
450
450
450

1100
450

1100
1100
450
450
450
450
450

1100
1100
450
450
450
450

1100
450
450
450
450
450

• 450
450
450
450
450
450
450
450
450
450
450
450
450

FlfiQ

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
UJ
u
u
u "
u
u
u
u
u
u
u
u
u
u
u
u

EE01S
X1 16
Sdl

uo/Kg
11/02/2000

13:25
IB
7.6
1.0

Result

400
2000
400
400
800
400
400

1600
400
400
400
400
400
380
400
400

2200
400
400
400
400

10000
. 400

400
1000

200
400

1000

4OO
400
400

1000
140

1000
1000
420
4OO
400
280
400

1000

1000

400
400
400
400

1000

780
.210

75
400

7B
300
400

... ..400
260
400

74
400
240
220
330
140
180
640

Rao

u

u
u

u
u

u
u
u
u
u
J
u .
u

u
u
u
u

u..
u
u .
J
u
u
u
u
u
u
J
u
u

u
u
J
u
u
u
u .
u
u
u
u

J
J
IT1--
J
J :
u
U ''.i
J

J
u
J
J '
J
J
J

EE01T
XI 17
Sdl

uc/Kg
11/02/2000

13:25
19

G.9
2.0

ResuR

. 810
450
BIO
BIO
260
BIO
B10
460
B10
BIO

•BIO
810

-810

130
BIO
BIO
960
>10
810,

BIO
'810'
2800

.-810
810

2000
110mo:

2000
810

:

BIO
810;

2000
BIO

2000
2000

120
BIO
810
85

810
gopn

2000
810
810
810
BIO

2000
300
110
810

'• - -B10

BIO
:;• ,200

aio
J. ;eio

160
280
810
810
130
'140
190
87

110
380

U
J
U
U
J
U
U
J
U
u
u
u
u
J
u
u .

u
u -
u
u '

.UJ"
u
u
J
TJ.
u
U :
U
U '
U
u
u
u
J
u ..
u
J
u
u •
u
U'-
u
U •:
u
u ,
J
j :
u
LJ
u
J-...'
u
u..;
J
J .
u
u
J
J. ''
J
J
J
J

EEOIW
X11B

Sdl
uoKg

11/02/2000
14:20

18
B.O
1.0

Result

12000
130000
12000
12000
4100

12000
12000
51000
12000
12000
12000
12000

' 12000
12000

.'12000
12000
19000
12000

. ..12000,
12000

'.'• .12000
100000
•12000
12000

: 30000
5100

. 12000
30000
12000
12000
12000'
30000
10000
30000
30000
12000
12000

. 12000
22000
12000
30000
30000

- -12000
12000
12000
12000
30000
35000
3300
4000

12000
2100

- 8000
12000
120Xi
6300
7300

12000
12000
2900

•3100
6600
2400
4100
3800

FlaQ

U

U
u
J.
u
u

u
u
u
u
u
u
-U
u

u
u •'•
u
AT-.":

u.?':
u
u
J

•M-.-.
u
u -.'
u
u '•
u
J .'.
u
u
u
u :

u

u
U .'
u
U •-•;

u
U '/.
u
U -'..;

J -
J
U"
J
J;S
u
•U ',:'
J
j -;
u
u
J
J,''.
J
J '
J
J

EE01X
XI 19
Soil

uo/Kg
11/02/2000

14:35
22
a.4
1.0

Hesut

. ... .420

420
420
420
420
420
420

46
420
420
420
420
420
420

.420
420
420
420

'••:•". ':' 420
420

• . - V 4 2 0
89

Y. "•' ;-42o:'
420

r 1100
420

. 420
1100

;- ' . - • -420

420
'.- .420

1100

420
1100

1100

420
420"

420
83

420
:1100
1100

;-::.' ...420
420

;• 420
420

.... ,'MIOO
190

. -«20

420
.•"-. .•• 420

220
•-'- -990

420
:,;;.:.: ,-420,

310
:"•• 550

10000
420!

110
'';.':-•.."'.. 97,

120
420

51
52

Pao<

Fiao

u
u
u
u
u
u
u
J
u
u
u
u
-u •
u
.u
u
u
u
u :
u
:u
j
:u '
u
u
u
u.
u
U'
u
:U
u
u.
u
u
u
u
u
J
u
UJ
u
u
u
u
u
u .
J
u
UJ
u ....
J

••'..

u
u -:..'
J

u
J
J .-
J
u
J
J

1

EEOIV
X120

Soli
up/Kg

11/02/2000
15:40

4
B.3
1.0

Result

340
B4

340
340
52

340
340
120
340
340
340
340

- . '• , 340
340
340
340

•-450
340

.J ' .340

340
> .340

1900

-.., '340:
340
860
340
340
860
340.'
340

.'340
860
120
860
860.

340
•" "•'•'- 340.

340
.420

340
: eso.

860
V :'.. -.340,

340
. ,340

340
. • ' • .',860.

1200

: 110

340
•..- ' '-340

160
,"-' MIX

340
:':.;•:; '340

340
:-.760,

160
'340

230
' 210

" 130
100
91

220



CLARK OIL & REFINING COMPANY
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Analytical Results (Qualified Data)

Case •: 2 667 a
Sue
Lot
Reviewer
Data

Sample Numoei
Sampling Location
Matrix
Units
Date Sampled .
Time Sampioa :
%Maslure
pH
Dilution Factor

Semivolatile Compound

Banzaloehyoe
Phenol
txs-(2-Cr»loroethyt) ether
2-ChlOfOphand
2-Merhytphand
2.2'-oxvtHS(1 -Chloropropane)
Acetopnenone
4Hvtelhytphend '
N-Niticao-di-rvpropyiamne
Hexachloroe thane
Nitrobenzene
Isophorone
2-Nilrophenol
2.4-Dimethylphend
bts(2-Chloroethoxy)methana
2.4-Ocrtlorophend
Naphlhalane
4-Chtoroarwltne
Hexachlorobutadiana
Capiouctam
4-Chloro-3*mthy(pn«nd
2'Methvtnaphthalene
Hexachlorocyctopantadtene
2.4 ,6-Tichlorophend
2.4.5-Trichlorophend
l.l'-Siphanyl
2*Chloronaphthaiene
2-Nilroaniline
Ocmaltiylpnlhalale
2,&.[>nrtrolduene
Acenaphthytane
3-Nltioaniline
Acenaphlhene
2,4-Dinitroonend
4-Nilrophenol
DiDenzoluran
2.4:Dinrtrolduene
Dieinylonthalaie
Fluocem
4-ChKxophenvl-phenvl ether
4-Nitroaniline
4 .6-Dmroc-2-methvtphenot
N-NiKosodipoenylamme
J-Bromoohenyl.pnenytelner
Hexachlorobanzena
A&azine
Pemachloroprwid
Phenanthrena
Anffvacene
Cartjazole
D>-n-6utyipninalaia
Fkuoranlhene
Pyrene
ButylDenzviDhtnalale
3.3'-DichloroOenzi»ne
Benzolalanthracane
Cnrysene
Ois{2-EthvltiRiEYOohlhalate
Di-n-ocrytpnthalata
Benzo(b)lluoranlhene
Benzolk)ftuoranthene
Benzojatoyrene
Inoanol 1 .2, J-cd)pyrena
DibenzcKa.h)anthracene
BanzcXo.n.ilperytena

Peoe3

SDG EE01K
CLARK OIL
U8HTY

EE01Z
X121
Sdi

u»Kg
11/02/2000

15:50
27
7.0
1.0

' Result

450
450
450
450
450
450

450
450
450
450
450

450
450

450
450
450

450
450
450
450
450
450
450
450

1100
450
450

1100
450
450
450

1100
450

1100
1100
450
450
450
450
450

1100
1100
450
450
450
450

1100
450
450
450
450

450
450
450
450

450
450
450

450
450
450
450
450

450
450

Flag

U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u .
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u '
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE020
X122
Sdl

lie/Kg
11/02/2000

16:50
25
7.7
t.D

Result

MO
MO

MO
MO
MO
MO

MO
MO
MO
MO
MO

MO
MO
MO
MO
MO
MO
MO
MO
MO

MO
MO

MO
MO

1100
MO

MO
1100
MO
MO

MO
1100
MO

1100
1100
MO
MO
MO
MO
MO

1100
1100
MO
MO
MO
MO

1100
MO
MO
MQ
MO
MO
110
MO
MO
MO

74
45

MO
MO
MO
MO
MO
MO
MO

Flag

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
U1

u
u
u
u
u
u
u
u -
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ

u
u
u
u
u
u
u
u
UJ
u
u
J
u
u
u
J
J
u
u
u
u
u
u
u

EE021 EE022
X123 | X124
Sdl

uo/Kg
11/02/2000

16:55
6

7.5
1.0

Resull

3SO
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
880
350
350
Sao.
350
350
350
880
350
880
880
350
350
350
350
350
880
860
350
350
350
350
880
350
350
350
350
350
350
350
350
350
350

73
350
350
350
350
350
350
350

Flag

U
U

U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u

Sdl
uo/Kg

11/02/2000
17:10

15
7.9
1.0

Result

390
too
390
390
58

390
390
110
390
390
390
390
390
390
390
390
180
390
390
390
390
650
390
390
980
390
390
980
390
390
390
980
390
980
960
390
390
390
390
390
980
980
390
390
390
390
960
160

, 70
43

390
220

- 230
390
390
160
190
69

390
130
120
100
86
56

190

Flag

U
j
U
U
J
u
u
J
u
u
u
u
u
u
u
u
J
u
u
u
u

UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
J
J
u
J
J
u
u
J
J
J
u
J
J
J
J
J
J

EE025
X125
Sdl

uo<Kg
11/9/00
10:00
22
6.5
1.0

Resull

420
420
420
420
420
420
420
420
420
420
420

' 420
420
420
420
420
420

420
420
420
420
420
420
420

1100
420
420

.11OO
420

. 420
420

1100
420

1100
1100
420
420
420
420
420

1100
1100
420
420
420
420

1100
420
420
420
420
420
420
420

420
420
420
420
420
420
420
420
420
420
420

FlBO

u
UJ
U
UJ
U
U
U
u
UJ
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
UJ
u
UJ
u
UJ
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
UJ
u
u
u
u
u
u •
u
u
u
u
u
u

EE026
XI 26
Sdl

UO/KC
11/3/00
10:25

21
7.2
1.0

Resuli

420
420
420
420
420

. 420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420

1100
420
420

1100
420
420
420

1100
420

1100
1100
420
420
420
420
420

1100
1100
420
420
420
420

1100
420
.420
420

" 420
420
420
420
420
420
420
420
420
420
420
420
420
420
420

Flao

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u .
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
UJ
u
u :
UJ
u
u
u
u
UJ
u
u
u
U '"
u
u •-
u
u
u
u

EE027
X127
Sdl

uo/Kg
11/9/00
12:00

24
7.7
1.0

Result

430
430
430
430
430
430
430
430
430
430

. -430
430
430
430
430:
430
430
430
430.
430
430
430
430
430

iim
430
430

1100
430
430
430.

1100
. .430,

1100
- ' -1100

430
430
430
430
430

1100
1100
430
430
430
430

. - 1100
430

. , " - • "430
430

.430
430
430
430

:.-•: - 430
430
430
430

".' 430
430

',?"' "-430 •
430
430
430
430

Flao

U
U
U
U
U
U
U
u
u '
u

JJ-..V
U
U'Y
U
U r

u
us
u
L) '.
U
Vf'
u
u,.
u
u -
u
u
u
u ".
u
u-.;
u
u ••.
u
,u
u
u
u
u
u
UJ
u
u
u
u
u
UJ
u
u •.
UJ
u.:-"-
u
VI
u
w;
u
U.'
u
U::.
u
u
u
u
u
u

EE028
XI 28
Soil

UC/KO
11/9/00
12:15

39
B.O
1.0

Result

540
540
540
540
540
540

.540
540

.. ""'•• .440
540

. . ' . . ""540;
540

' • • ' : • - " • • • • 540-
540

,'.",.' :540'
540

.:,.. .540
540

.-.,".' -=;S4b
540

•'.'•' ' 540'
540

....-••'. -S40
540

. 1400
540

: :540
1400

,:540
540

'.':• .'.'.--'S40'
1400

.'...••."•'s540
1400

' 1400.'
540
540
540
540.
540

1400
1400
540
540
540 .
540

. .. . .1400
540

;../>;;S40.

540
','.: '.'-:;;S4o:

540
'." •'""-•S40

540

> . ' - - . ; -540
540

' • • ' .540
60

i". :.S40
540

'.'"' 540
540
540
540
540

Flag

U
U
U
U
u
u
u •
u
u .
u

.u?.'
u
U .,'
u

•V.S
U
U <:
U
II-' ;
u
U,':

u
U: '

u
u '
u
u .::
u
u
u
U '•':'

u
JJ .:
UJ
U";"
U
U .
u
u
u
UJ
u
u .
u
u •;'•
u
U-i
U
U •;:
UJ
Li-.'
U
v~;
u
u v
u
u ~
J
-U ;
U
U '
U
U
U
U .

EE029
X129
Soil

uo/Kg
11/9/00
15:45
26
fl.S
1.0

Resull

450
450
450
450
450
450
-450
450

:' . -450
450

::' -450
450

-450
450

-•";"". 450
450

'•--••••. :-.450-
. 450

•' :-:."V4SO
450

'" .'-450'
220

I'..-, ;.:45o'.
450

.M100
450

''-.':•• ' --450.1
1100

.;?"• v'^so"
450

..'•.'. ;4SO-
1100

... :....; 450

1100
'." "'. :1100'

450
450
450
450
450

1100
1100
450;
450

-'. .: -450.
450

...... .1.100
140

'•'::, .'- -450,
450

-""-4SO'

450
.' '•-""] 4yi

450
J..:'.

:?iiX'450

. - . «»'
: .- , 450'

450
' '':"• -450

. .450
•-•'.' : ' : 450

450
450
450
450

Flao

U
U
u
u
u
u
u
u
u .
u
u
u
u •
u
u'-i
u
u '•
u
U',,
u
u.
J
u
u

-U.-:'
u

• U:
u

';U ',
u

•U '.:'
U
U • •
UJ
U
U
U". :
U
U
U
UJ
U
U .
U
u •
u
u
J
u,
UJ
u
u
u
u
u ,
u
u
u
u
u
u
u
u
u
u .

EE02A
X130
Sdl

uo/Kg
11/9/00
16:00
26
8.5
1.0

Result

450

>m
450
450

:450'
450
*50:
450

•v :"450
450

:;,". '..450,
450

:'::'::.:. :-:450;

450
•,V.:V.--J3SO.'

450
,•• -':.;4so

450
'" ::".V.'45o'.

5100
' ; . V 450'

450
1100

86
;:'• ' 450

1100
^':":.'.4so':

450
•::;.'."-4SO

111" '

T». .1

'.".;•• ',iioo*
140

: , 450
450

. 270
450

.- 1100.
1100
450
450

: *SO.
450

•1100
770
66

450
450
450

" 174
450
450:
450
450
450

. , 4 5 0
450

: ' ,:450:
450
450
450
450



CLARK OIL & REFINING COMPANY

TABLE 3

Analytical Results (Qualified Data)

Case »: 28678
Sile :
Lab. :
Reviewer :
Dale :

Sample Number :
Sampling Location :
Matrix :
Units :
Dale Sampled :
Time Sampled :
%Moislure :
pH:
Dilulion Factor :

Pesticide/PCB Compound

alpha -BHC
bela-BHC
delta-BHC
gamma-BHC (Lindane)
Heplachlor
Aldrin
Heplachlor epoxide
Endosullan 1
Dleldrin
4,4'-DDE
Endrin
Endosullan II
4,4'-DDD } r;
Endosullan sulfale
4.4'-DDT , -•'•'•'
Melhoxychlor
Endrinkelone ; ' .•; '" ' .• '•.? v/^'J.?-'?;':
Endrin aldehyde
alpha-Chlordane ' >
gamma-Chlordane
Toxaphene . "
Aroclor-1016
Aroclor-1221 - ': ' ? ' ?;':'
Aroclor-1232
Aroclor-1242 ; . ; :; ::
Aroclor-1248
Aroclor-1254 •"'• ' '.' '•'.']' '•$ -'£
Aroclor-1260

SDG : EE01B
CLARK OIL
LIBRTY

EEOIB
X101
Soil

ug/Kg
1 1/1/00
11:30

0
0.0
1.0

Result

51
51
51
51
51
51

4.3
1.0
gg

6.7
27
gg

£•' 31
gg

•'•:." V 43
35

••••••:•'• '^; 7 A
17

:; ' 4.7
51

','••:' 5100
_ggo

' ' 2000
990

"*''•': •'; 990
990

- "*s M ggo
ggo

Flag

u
u
u
u
u
u
J
J
u
J
J
U
J
U
J
J
J "
J
j ;
u
u
u
u
u
u
u
u
u

EEOIC
X102
Soil

ug/Kg
11/1/00
11:30

29
7.7
1.0

Resull

2.4
2.4

' • : 2 .4
0.75

2.4
2.4

; 2.4
2.4
4.7
4.7
2.8
4.7

' -"•:':•.: 2.0
4.7

• ' ' ' • ' • ' 4.7
24

...i"̂ Hi
1.6

V^: 0.39

1.1
'"W 240

46
-^••T-'M

46
•l?m'24B

46
?.H''!K?46

46

Flafl

U
U
U
J
U
U
U
U
U
U
J
U
J
U
U
U
J
J
J
J
U
U
U
u
u
u
u
u

EE01D
X103
Soil

ug/Kg
11/1/00
12:50

16
7.7
5.0

Resull

10
10
10
10
10
18

9.8
3.6
680
300
20
20

3900
49
60

100
6.7
170
110
10

1000
200
400
200
200
200

4100
200

Flag.

U
U
U
U
U

J
J

J
U
U

J
J
U
j :

j -
U
u
u
u
u
u
u
J
u

EE01E
X104
Soil

ug/Kg
11/1/00
13:10

21
8.0
1.0

Result

2.2
2.2
2.2
2.2
2.2
2.2
2.2
22

• 4.2
4.2

: •: '••'.:' 4.2
4.2

:.;-• • '4.2
4.2

:*:'W 4.2
22

•;-it?'i.'."..' A i.-.'•.-^rv: • 4.2
4.2

K '.6.059
2.2

••'"..";' ̂ "220
42

A1;'.-^ 85
42

. ̂ ;* ;!42
42

•-:
:W1K"?:'42"

42

Flaq

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
u
u
u
u
u
u

EE01F
X105
Soil

ug/Kg
11/1/00
15:00

B
6.6
1.0

Result

1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
3.6
3.6
3.6
3.6

; .3.6
3.6
3.6
18

'-'vr;;V 3.6
3.6
1.9
1.9

**," 180
36

;' 73
36

''Cr .-'" 36
36

-."-.36
36

Flaa

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u .
u
u
u
u
u
u
u
u
u
u
u

EE01G
X106
Soil

ug/Kg
11/1/00
15:20

21
7.9
1.0

Resull

2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
4 2
4.2
4.2
4.2

' • • . '/P. 4.2
4.2

", <; 4.2
22

V'?^ -ii'4.2
4.2

•' ''•: ": 2.2
22

':'- '• 220

42
i< ';*V B5

42
ir:7^';42

42
r-: ••,"."•';" 42

42

Flap

U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE01H
X107
Soil

ug/Kg
11/1/00
16.00

18
7.7
1.0

Resull

2.1
1.4
2.1

0.23

2.1
0.47

2.1
2.1
4.0
4.0
1.0
4.0
4.0
4.0
4.0
21
1.7
1.4
2.1
2.1
210

40
82
40
40
40
40
40

Flafl

U
J
U
J
U
J
U
U
U
U
J
U
U
U
U
U
J
J
U
U
u
u
u
u
u
u
u
u

EE01J
X108
Soil

ug/Kg
11/1/00
16:45

25
8.4
1.0

Resull

0.61
2.3
23
2.3
23

0.88

0.055
2.3

'y 0.042
0.32

'.T • • • ' • ' 0.41
4.4
4.4

0.20

^.'••~ '"'• 4.4
1.7

;¥£>Y.6.19
0.28

' 1 "'• .1 0.25
2.3

- - " 230
44

'\- •'•• ' 89
44

? :l 'Sv-,44
44

'A"V : -.44

44

Flafl

J
U
U
U
U
J
J
U
J
J
J
u
u
j
u
j
J
J
J
u
u
u
u
u
u
u
u
u

EE01K
X109
Soil

ug/Kg
11/02/2000

08.15
20
58
10

Resull

2.1
2.1
2.1
2.
2.
2.
2.
2.
4.
4.
4.
4.
4.
4.
4.
2
4.
4.
2.
2.
210

41
84
41
41
41
41
41

Page

Flafl

U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

1

EE01L
X110
Soil

ug/Kg
1 1/02/2000

09:25
20
8.5
1.0

Result

2.1
2.1
2.1
1.9
2.1

0.82

2.1
2.1
1 .8
3.1

' v ' 1.2
4.1
4.0
1.2
2.8
1.5

' : • -- 4.1

25
3.0
6.8
210

41
84
41
41
41
41
41

Flan

U
U
U
J
U
J
u
u
J
J
J
u
J
J
J
J
u
J
J

u
u
u
u
u
u
u
u



CLARK OIL & REFINING COMPANY
HARTFORD. ILLINOIS

TABLE 3

Analytical Results (Qualified Data)

Case »: 28678
Site:
Lab. :
Reviewer :
Dale :

Sample Number :
Sampling Location :
Matrix :
Unils :
Dale Sampled :
Time Sampled :
%Moislure :
pH:
Dilution Faclor :

Pesliclde/PCB Compound

alpha -BHC
bela-BHC
tlella-BHC • • • • ' . - •
gamma-BHC (Lindane)
Heplachlor ,
Aldrin
Heplachlor epoxlde
Fndosullan 1
Dieldrin
4,4'-DDE
Endrin . ;

:'
Endosullan II
4,4'-DDD '' ' ' ... : -r / t.
Endosullan sullate
4,4'-DDT ' ' • : .'.'C;:/«'Sffi.-
Melhoxychlor
Endrin ketone : -.^'.''--^lY-
Endrin aldehyde
alpha-Chlordane < ! ' • ' !
ijamma-Chlordane
Toxaphene ,; ; -•"'.-• "H-V. '-••
Aroclor-1016
Aroclor-1221 '"•': - ' ' S^;
Aroclor-1232
Aroclor-1242 v : V - |L.-y '--i^jV
Aroclor-1248
Aroclor-1254 '••--:• • W.#??'
Aroclor-1260

Page 2

SDG:EE01K
CLARK OIL
LIBRTY ' ' '

EE01M
X111
Soil

ug/Kg
11/02/2000

Og:35
16
7.g
1.0

Result

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
3.9
3.9
3.9
3.9
3.9
3.9

1 3.9
20

'•'- ' 3.g
3.g

- • : ' 2.0
2.0

j '¥ ••• " 200

39

"••Z 80
39

s ?,'"v 39
39

m ~ y 39
39

Flag

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U'."
u
u
u
u ;

u
u
u
u
u
u
u
u:
u

EE01N
X112
Soil

ug/Kg
1 1/02/2000

10:05
29
7.9
1.0

Resull

: 2.4
610

; igo
2.4

r 2.4
100

? K •••:< 2.4
2 4

• / . > • : • " " • 15

4.7
5 23

68
' ' • [ • • - - ' ' 19

4.7

ivp?;.:2o
24

.W&l-.:: a a.... ..* - ... • y.o
4.7

'.̂ •";r 59
41

.-?-i"v V-I240
46

V'y'/i^T94
46

-,vWp46
46

:fi:if !---46
46

Flap

U
J
J
U
U
J
U
U
J
U
J
J
J
U
J
U
J
U
J
J
U
U
L)
U
U
U
u
u

EE01P
X113
Soil

ug/Kg
1 1/02/2000

11:05
29
7.6
1.0

Resull

2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
4.7
4.7
4.7
4.7
4.7
4.7
4.7
24

4.7
4.7
2.4
2.4

' • • ' 240
46

' " • ' 94
46

'£' " 46
46
46
46

Flag

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u

EE01Q
X114
Soil

ug/Kg
1 1/02/2000

12:00
4

7.4
2.0

Result

3.5
3.5
4.6
3.5
3.5
3.5
1.7
3.5
36
6.5
52
4.0
6.9
6.9

«" 69
35

* 140
86
40
1.8

350
69

'" 140
69

t 69
69

- T , . ̂  69
69

Flag

U
U
J
U
U
U
J
U
J
J
J
J
U
U
L)
U
J
J
J
J
U:.

U
U
U
U
U
U
U

EE01R
X115
Soil

ug/Kg
11/02/2000

12:15
26
7.1
1.0

Resull

2.3
2.3
23
2.3
2.3
2.3
2.3
2.3

'•:•:' 4.5
4.5

v'.' ' 4.5
4.5

' p:v '. . 4.5

4.5

;"W • ' ' 4.5
23

M*':/'4.5

4.5
:- '̂.' 2.3

2.3
*&•>; 230

45
'W:;. §1

45
-tv^-45

45

.*W?;!.':4S
45

Flafl

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u -
u
u
u

EE01S
X116
Soil

ug/Kg
11/02/2000

13:25
18
7.6
1.0

Resull

2.1
12

. 2.1
2.1

' 2.1
3.8
6.1
2.1

'"";•' 12
4.0

23
4.0
10

13
34
21

.* '6 .2

22
i- 6.0

6.2
'' * 210

40
82
40

< " ' 40
40

-" 40
40

Flag

U
J
U
U
U
J
J
U
J
U
J
U
J
J
J
U
J
J
J
J
U
U
u
u
u
u
u
u

EE01T
X117
Soil

ug/Kg
11/02/2000

13:25
19
6.9
1.0

Resull

2.1
14

2.1
2.1
2.1
4.6
1 1

2.1
17

4.1
' • - 12

4.1
': • 14

18
" " 47

21

' ^ • ' { < : 9.6
32

; 9.7
9.9

" 210
41

•"••'•' 83

41
: ':-"- •: ' : ' 41

41
:"?': ' 41

41

Flag

U
J
U
U
U
J
J
U
J
U
J
U
J
J
J
U
J
J
J
J
U
U
U
U
U -
U
U
U

EE01W
X118
Soil

ug/Kg
11/02/2000

14:20
18
8.0
2.0

Resull

67
4.2
4.2
4.2

.140
20
20
8.0
40
69
50
8.1
17

8.1
/ " ,vv- ;42

41
- / W'-: 46

8.1
•"• li:'' 4.2

28
:-lJ;U 410

80
"">£{ 160

80
•^•^•BO

80
'•:-f:&'s ' 80

80

Flag

J
R
R
R
J
J
J
J
J
J
J
R
J
R
J '
R
J
R
R
J
R
R
R
R
R
R
R
R

EE01X
X119
Soil

ug/Kg
11/02/2000

14:35
22
8.4
1.0

Resull

2 2
2.4

•:• 2.2
0.77

2.2

1.2
22
2.2

' • ' 4.2

4.2
35
4.2
1.6
4 2

' '•^ '4.2

22
•-.:'•;: 4.2

1.8
22
2.2

. - • - • 220
42
86
42

:'; •' ; 42
42
42
42

Flafl

U
J
U
J
U
J
U
U
U
U
J
U
J
U
U
U
U
J
U
u
u
u
u
u
u
u
u
u

EE01Y
X120
Soil

ug/Kg
1 1/02/2000

15:40
4

8.3
2.0

Resull

0.87
18

3.5
3.1
3.5
15
29

3 5
58

130
110
6.9

;• 13
66

6.9

35
'* 150

52
• 150

520
-i 350

69
. 140

69
. ' ; : ; ; ' ' 69

69
69
69

Flaq

J

U
J
U
J
J
U
J
J
J
U
J
J
U
U
J
J
J

U
U
U
U
U
U
U
u



CLARK OIL & REFININO COMPANY
HARTFORD. ILLINOIS

TABLE 3

Analytical Results (Qualified Data)

Case »: 28678
Sile :
Lab. :
leviewer :

Dale :

Sample Number :
Sampling Location :
Matrix :
Units :
Date Sampled :
Time Sampled :
%Moislure :
pH:
Dilution Faclor :

Pestlclde/PCB Compound

alpha-BHC
bela-BHC
della-BHC
gamma BHC (Lindane)
Heplachlor
Aldrin
Heptachlor epoxide :

EndosuHan 1
Dieldrin :

4,4'-DDE
Endrin
Endosullan II
4,4'-DDD ': ' . .>"-•
Endosullan sullale
4,4'-DDT .l':;'"v":':':V:y:.'V"
Methoxychlor
Endrin ketone ]'•'••'• ','• ' " .:'V'i ?;• ' ."• '
Endrin aldehyde
alpha-Chlordane : • ' .,'
gamma-Chlordane
Toxaphene • :-"~~ " " ? ' • - ' i';!> ''••'• ' .
Aroclor-1016
Aroclot-1221 ; := '*-•' ,'r;;:--
Aroclor-1232
Aroclor-1242 ", •. ' v V:' ̂  • ; • • ; . - ' • _ ; •
Aroclor-1248
Aroclor-1254 •.''•'•""•/'•'' ' ^ :>v
Aroclor-1260

Page 3

SDG:EE01K
CLARK OIL
LIBRTy

EE01Z
X121

Soil
ug/Kg

11/02/2000
15:50

27
7.0
1.0

Result

23
2,3
2.3
23
2.3
23
2.3
2.3

:' 4.5
4.5
4.5
4.5

'•: '•• 4.5
4.5

"•'' V4.5
23

":«•• "S 4.5

4 5
: '::^ 2.3

2.3
- ,v; • ' . 230

45
'-.-:>:. 92

45
' ' • • vS.45

45
5 .v/.'VM5

45

Flag

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U,
U
u
u
u
u
u1

u
u
u
u '•"•
u
u
u

EE020
X122
Soil

ug/Kg
11/02/2000

16:50
25
7.7
1.0

Resull

2.2
2.3

* ' • 2.0
4.0

' • " • • • ' • • • • • 2.3
1.0

. i:"::' 2.3
2.3

'.•'-::-;:;. .1.5
4.4

••*W:-4.o
4.4

•":',:<:•'-- I.B
4.4

':rlLY:";''3.8
15

•'•£??' 3.6
1.7

'•mijri.6
1.5

V'P'; V 230
44

^'?:'.y.B9
44

••fm?^*
44

-;f;;-";U4
44

Flafl

J
U
J
J
L)
J
U
U
J
U
J
U
J
U
J
J
J '
J
J
J
U
U
U
U
U
U
U
u

EE021
X123
Soil

ug/Kg
1 1/02/2000

16:55
6

7.5
1.0

Resull

1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
3.5
3.5
3.5
3.5

> 3.5
3.5

'.'' : -"3.5
18

' • . '' ;--'• 3.5

35
• 1.8

1.8
• 180

35
; '•..'':: 71

35
' v'.:i/35

35
35
35

Flao

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u

EE022
X124
Soil

ug/Kg
1 1/02/2000

17:10
15
7.9
1.0

Resull

2.0
1.6
2.0
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Analytical Results (Qualified Data)
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2.8

Flafl

J
J

U
U
J
J

J

J
J
J

J

J
J

J

MEE01X
X119

Soil
mg/Kg
11/2/00
14 35
75.1
1.0

Resull

11000
0.57

6.1
317

0.63
0074
3680
16.7
6.5

19.8
17800

13.4
3720

436
0.11
20.8
1250

1.1
0.099

328
10.3
27.5
62.2

0.059

Flafl

UJ
J

U
J
J

J

J
J
J

UJ
U
J
J

J
U

MEE01Y
XI 20

Soil
mg/Kg
11/2/00
15:40
763
1.0

Result

8240
1.0
9.1
155

0 46
0079
15900

766
32.0
575

19800
84.1

' 3160
316

v°" 0.21
65.4

; ' 8 7 4
1.7

0.10
494
11.6
53.5
95.9
3.5

Flaq

J
J

U
J
J

J

J
J
J

J
U
J
J

J



CLARK OIL & REFINING COMPANY
HARTFORD. ILLINOIS

KEY SAMPLES
TABLE i

Analytical Remits (Qualified Dad)

Case * 28678
Site:
Lab .
Reviewer :
Date :

Sample Number :
Sampling Location :
Malilx :
Unit) :
Date Sampled :
Time Sampled :
%Molslure .
pH:
dilution Factor :

Volatile Compound

)khldrbdlflubrom«thahe
Chlotomelhane
Vinyl Chloride
iromomethane
Chlofdethine:
TrlchloroDuoromelhane
1.1»Dfchloroe(hehe
1.l.2-Trlchloro-1.2.2-trlfluoro«lhan«
Acetone : : : :

:-
Carbon Dlsulflde
Methyl Acetate
Melhylene Chloride
trxni- 1. 2-DlcNlor6etnehe;
Methyl left Butyl Ether
1.1-Dlch.ldroelriant
cl»-1.2-Dtchloroethan«
2-Butanon0;;;
Chloroform
l,1.1-trlchloroetban»
Cyclohexane
Carbon Telrachlorldt
Benzene
1.2-pk:htoroethane
Trlchloroelhene
Methyleyctoh«K»n«
1,2-Dichloropropana
Bromodtchlorcfmethane
cls-1.3-Dlchloropiopen«
t MrUiyl-2 ptnlanone
Toluene
Irans 1, J Dlchloroprppent
1.1.2-Trlchloroethan«
Tetrichloroethene
2-Hexanone
DibromochloromeUiini
1 .2-Dlbtomo« thane
Chlorobanzen*
Ethylbenzene
Xylenes (total)
Styrene
Bforhorbfm:::
Isopropylbenzene
1, 1 ;2.2-Tetrachloroeth»n«
1 ,3-Dlchtorobenzene
1,4-Dfcniorobenjene,:
1.2-Dlchlorobenzene
1 ,2-Drbromo-3<hldr6pro îH» g; ;;#
1.2.4-Trlchlorobenzene

Page 1

DO . EE01B
LARK OIL
BRTY

EEOIB
X101
SOU

ug/Kfl
11/1)00
11:30

0

10

Result

19
19
19
19
19
19
19
19

110
19
8

19
19
19
19
19
23
19
19

4
19
19
19
19
4

19
19
19
12
19
IB
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

:;:;';;sBK.::i9
19

Flag

U
U
U
u
u
u
u
u
J
u
J
u
u
u
u
u
J
u
u
J
u
u
u
u
J
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u;
u

EEOIC
X102
Soil

ug/Kg
11/1/00
11:30

29

10

Result

14
14
14
14
K
14
14
14
36

2
14
14
n
14
14
14
6

14
14
14
14
14
14
14
14
14

;t4
14
14

4
14
14

1
14
14
14
14
14
42
14
14
14
14
14
14
14

;:::ffi:;::S;;i4
14

Flag

UJ
u
u
u
XI
UJ
u
u
UJ
J
UJ
U
tl
U
U
U
J
u
u
u
u
u
u
u
u
u
u
u
UJ
J
u
u
J
UJ
u
u
u
u

u
u
u
u
u
u
u
U:;:

u

EE01D
X103
SOU

ug/Kg
11/1/00
1250

16

10

Result

11
It
11
11

'11
11
11
11
so
11
11
11
u
11
u
11
B

11
11
It
H
11
11
11
11
11
11
11
11
2

11
11
11
11
11
It
11
11
11
11
it
It
11
11
11
11

:;';';; :':;;:;;:;;;i.i
11

Flag

u
u
u
u
u
u
u
u
j
u
UJ
u
u
u
u
•u
J
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u. ';'
u

EE01E
X104
Soil

ug/Kg
11/1/00
13:10

22

t o

Result

11
11
It
tl
11
11
11
11
t t
11
11
11
11
11
It
11
11
11
tl
11
tl
2

tt
t t

4
11

U
11
11
3

»1
11
1

11
11
It
11
11
11
11
11
t t
11
11
11
11

;wSKi';s;-n
it

Flaq

UJ
U
U
U
U
UJ
U
U
U
UJ
UJ
U
U
u
u
u
UJ
u
u
u
u
J
u
u
J
u
u
u
UJ
J
u
u
J
UJ
u
u
u
u
u
u
u
u
u
u
u
u

:u;.;
u

Highlighted entries are a[ feasl three t mes background, some will be len Mmea background It background level Is es

EE01F
X105
SoH

ug/Kg
11/1/00
1500

a

t o

Result

10
to
10
to
10
1

10
to

200
2

to
16
10
to
10
to
10
10
10
10
10
10
to
to
10
10
10
10
10
9

10
10
2

10
10
10
10
5

10
10
;io
10
10
10
10
10

;;:••;;: :;;::S:S':io
10

Flag

UJ
u
g
u
u
J
u
u
J
J
UJ
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
UJ
J
u
u
J
UJ
u
u
u
J

u
u

u
u
u
u
;U;
u

EE01G
X106
Soil

ug/Kg
11/1/00
15:20

21

1.0

Resull

1100
1100
;1«n
1100
;1100
1100
1100
1100
iioo
1100
•1.100
1100
11100
1100
:itoo
1100

. 1100
1100
11100
1100

iVIOO
.200
1100
1100
9100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1400

180
1100
1100
420

HOT)
1100
1100
1100

::-:-::;::::noo
1100

Flat)

UJ
UJ
UJ
UJ
uj;
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u

u
u;-:.:
u
u
u
u
u
u
u
u
u
u

J
u
u
J
u
u
u
u
u;
u

EE01H
X107
Son

ug/Kg
11/1/00
1600

18

10

Result

:1tt»
1100
1)00
160

1100
1100
(too
1100
1100
1100
1100
140

1100
1100
1100
1100
1100
1100
1100
1100
ttoo
1400
1100
ttoo
21)00
1100

,"!;:;;;::lioo
1100
1100
810

1100
1100
iioo
1100
1100
IIOO
1100
5300

35000
150

1100
400

1100
1100

:1100

1100

;:r;;;:;::iioo
1100

Flaq

UJ
UJ
UJ
J
uj;
UJ
u
u
U
u
u
j
u
u
U
u
g
u
u
u
u
J
u
u
J
u
u
u
u
J
u
u
U:

u
u
u
u
J
J
J
u
J
u
u
'ii?!
u
u;:;
u

EE01J
xioa
SON

ug/Kg
11/1/00

16:45
25

10

Result

22
22
22
22
22
22
22
22

:JOO
22
22
22
22
22
it
22
77
22
22
22
22
5

22
22

160
22
22
22
22
22
?2
22
22
22
22
22
22
22

220
22
22
13
22
22
22
22
22
22

Flaq

U
U
U
U
U
U
U
U
J
U
UJ
U
U
U
U
U
UJ
U
L*
U
U
J
U
U

U
U
U
u
u
u
u
u
u
u
u
u
u

u
u
J
u
u
u
u
u
u

EEOtK
X109
Soil

ug/Kg
11/02/2000

08 15
20

t o

Result

12
12
1?
12
12
12
12
12
It
12
6

16
12
12
12
12
12
12

:12
12
12
12
12
12
12
12
12
12
12
2

12
12
2

12
:;i2

12
12
12
12
12

:12

12
12
12
12
12
11
12

Flaq

U
U
U
U
U
U
U
U
J
U
J

U
U
O
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
J
LI
U
J
u
u
u
u
u
u
u
u
u
u
u
,u:;
u
U ;:.

u

EE01L
X110
Son

ug/Kg
1 1/02/2000

0925
20

10

Result

11
11
11
U
11
11
11
11
19
11
11
It
11
11
t t
11
11

1
.11

t
11
2

11
tl
3

11
1t
t t
tl
3

11
11
11
11
It
It
11
t t
5

11
It
It
It
11

-'; 11
n
11
it

Flaq

U
U
U
U
U
U
U
U
UJ
u
UJ
u
u
u
u
u
U - • ' :
J
.U":::
j
u:
j
(J:

U
J
u
u
u
.u;
j
u
U
u
u
u
u
u
u
J
u
u ;
u
U::

u
u:
u
u • • . .
u

mated.



CLARK OIL & REFINING COMPANY
HMtTFORD. ILLINOIS

KEY SAMPLES
TABLE 5

Analytical Reiulb (Qualified Data)

Case « 2B678
Site :
Lab :
Reviewer :
Date :

Sample Number :
Sampling Location :
Matrix :
Units .
Date Sampled :
Time Sampled :
<X>Molsture :
PH:
Dilution Factor :

Volatile Compound

Okhlorodtfluorbrhcthahii
Chloromethane
Vinyl Chloride
Bromomethane
Chiofoe thane
Trichlorofluoromethane
1,1.Dlchl6roethene
1.i.2-Trlchloro-1.2.2.|rlfluoroelhane
Acetone ;;
Catbon Dlsultida
Methyl Acetate;
Methylene Chloride
lianj-t.^-Ofcliloroelhene
Melhyl tert Butyl Ether
1.1-Dichlaroethan*
cls-1.2Dlchloroelheni
2-Buianone
Chloroform
1,1, l-Trtehl6roelh4tte
Cyclohexarte
Carbon Tetrachloride:
Benzene
1 ,7-QichlcHoeth»n«
Trichloroethene
Melhyicyclohexaho
1.2-Oichloropropane
Brbrhodlchlbromethan*!
cls-1,3-Dlchloropropene
4-Methyl-2rp«njanone
Toluene
trans- 1.3 Dlchloropropene
1.1.2-Trlchloioelhane
Telrachloroethehe
2-Hexanone
Dibfomochloromethan*
1.2-Olbromoethane
Chlorobenzene
Ethylbenzene
Xylenej (total)
Styrene
Brortiorbrrh
Isopropylbentene
i . 1|2.2-TeJractllbloe1h»n»
1.3-Dkthlorobenzene
1,4-DlchlorobenMne:
1.2 Dtehlorobenzene
i,2-Drbr6rhr>3-chloropropane-
1.2.4-Trlchlorobenzene

Highlighted entries are at least three

Page 2

SDG : EE01K
CLARK OIL
LIBRTY

EE01M
X111
SoK

ug/Kg
1 1/0 2/2000

0935
16

10

Result

12
12
12
12
12
12
12
12
43
12
12
17
12
12
12
12
23
12
12
12
12
12
12
12
1

12
':'::::'.:t2:

12

12
2

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

Flaq

U
U
U
U
U
U
U
U
J
u
UJ

u
u
u
u
J
u
u
u
u
u
u
u
J
u
u :, ;
u
u
J
u
u
u
u
u
u
tr
u
0"
u
u
u
u
u
u
u
u
u

EE01N
X112
Son

ug/Kg
1 1/02/2000

1005
29

10

Resull

!70
70
70
70
70
70
70
70
70
70
70
70

:7o
70
70
70
70
70

;?o
200

70
70
70
70

710
70

•.•.;.•.•.;: :•;:';.-.: 70
70
70
16
70
70

:70

70
70
70
70
30

1000
20
70
39
70
70
70
70
70
70

Flarj

U
U
U
U
U
U
U
U
UJ
U
UJ
U
U
U
U
U
U
U
U

U
U
U
U

U
LJ
U
u
J
u
u
u:
UJ
u
u
u
j

j
u
j
u
u
u
u
u
u

EE01P
X113
Soil

ug/Kg
11/02/2000

11:05
29

1.0

Result

14
14
14
14
14
14

:14
14
23
14
14
22

' 14
14
14
14
9

14
14
14
:u
14
14
14
14
14

1 14
14
14
3

H
14
14
14
14
14
14
14

' 14
14
14
14
14
14
14
14
14
14

_t

Flag

U
U
U
U'
u
u
u
u
J
u
UJ

u
u
u
u
J
u
u
u
:u
U
U
u
U
u
u
u
u
j
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE01Q
X114
Soil

ug/Kg
11/02/2000

12:00
4

10

Result

8000
6000
BOOO
8000
6000
6000
8000
6000
8000
BOOO
8000
6000
BOOO
8000
6000
8000
6000
8000
8000

58000
8000
7100
BOOO
8000

130000
BOOO
:8000:
6000
8000
1800
6000
BOOO
BOOO;
6000
6000
BOOO
6000

10000
34000
6000
BOOO
2900
6000
8000
8000
8000
BOOO
8000

Flag

UJ
U
U
U
u
UJ
u;
u
UJ
u
u
'u
u
u
u
u
UJ
u
u

u
J
u
u

u
u
u
0
J
o
u
u
UJ
u
u
u

u
u
J
u
u
u
u
u
u

mes background, some will be ten times tl <und if background level [s esl

EE01R
X115
SOU

ug/Kg
11/02/2000

12:15
26

10

Result

13
13
13
13
:13
13
!13
13
34
13
:13

. 14

13
13
13
13
6

13
13
t

;t3
3

13
13
13
13
13
13
13
2

13
13
13
13
13
13
13
13
2

13
13
13
13
13
13
13
13
13

Flaq

U
U
U
U
U
U
U
U
UJ
U
UJ
U
U
U
U
U
J
u
Li
J
u
J
u
u
u
u
U:

u
u
J
u
u
u
u
u
u
u
u
J
u
u
u
u
u
U
u
u
u

EE01S
XI 16
SOU

ug/Kg
1 1/02/2000

1325
16

t o

Result

14
14
14
14

:14
14

14
14
49
14
14
14
14
14
14
14
9

14
14
14
14
14
14
14
14
14
14
14
14
2

14
14

' :14
t4
14
14
14
14
14
14
14
14
14
14

14
14

14

14

Flag

U
U
U
U
U
U
U
U
J
u
UJ
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u;
u
u
u
u
u
u
u
u
u

EE01T
X117
SoH

ug/Kg
1 1/02/2000

13:25
19

t o

Result

14
14
14
H
14
14
14
14
52
14
14
14
14
14

:14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

' 14
14
t

14
14
t4
14
14
14
14
14
14
14
14
14
14
14

r "

Flag

U
U
U
U
U
U
U
U
J
U
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
U:

u
0
u
u
u
J
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE01W
XHB
Soil

ug/Kg
1 1/02/2000

14:20
16

1 0

Result

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

. 20
20
20
20
20
20
70
20

3
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Flaq

U
U
U
U
U
U
U
U
UJ
U
UJ
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
UJ
u
u
u
u
u
u
u
u
u
u
u
u
a
u

EE01X
X119
So*

ug/Kg
1 1/02/2000

1435
22

10

Result

64
64
64
64

.64
64
64
64

710
64
64
64

;64
64
64
64

;33
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64

:64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64

mated. ^

Flaq

U
U
U
U
U
U
U
u
J
u
UJ
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u;
u
LI
u
u
u
u
UJ
u
u
u
u
u
u
u;
u
u
u
u
u
u
u

EE01Y
XI20
So*

ug/Kg
11/02/2000

1540
4

t o

Resull

9
9
9
9
9
9
9
9

130
9
9
9
g
9
9
9

22
9
9
9
9
9
9
9
1
9
9
9
9
2
a
9
9
9
9
9
9
9
4
9
9
9
9
9
9
9
9
9

Flag

U
U
U
U
U
U
U
U
J
U
UJ
U
U
U
U
U

U
U
U
u
u
U • : :

U
J
u
u
u
U •':
J

U. :

u
u - • ;
UJ
u;:
u
u
u
J
u
u
u
u ;
u
U • ; •
U
U
u



CLARK OIL & REFINING COMPANY
HARTFORD. ILLINOIS

KEY SAMPLES
TABLE S

Analytical Results (Qualified Data)

Case * 28678
Site :
Lab :
Reviewer :
Dale :

Sample Number :
Sampling Location :
Matrix :
Units .
Date Sampled :
Time Sampled :
%Molsture :
pH :
Dilution FiclOf : ;

Volatile Compound

Dlchlorbdlfluoromelhih*
^hlotomethane
vinyl Chloride
Bromomethane
Chloroethene:
Trichlorofluoromethane
1.1'Dlchlbroethehe
1.1. 2-Trlchloro- 1.2,2-lrlfluoroe thane
Acetone
Carbon DtsulFkte
Methyl Acetate !
Methylene Chloride
trani- 1.2-Dlchldrbelhene;
Melhyl tert-Butyl Ether
1,1-Dkchloroethane!
cls-1. 2 Dichloroelhene
2-Butanone
Chloroform
1,1.1-Trtchlofoelharte:;
Cyclohexane
Carbon Tetrachlbfkie'
Benzene
1.2-Dlchloroethane
Trichloroethene
MeUiylcycloheune ;
1 ,2-Oichloropropane
Bromodlchlbrbrh ethane
els- 1 . 3- Dlchtoropropene
4-Methyl-2'pentanone
Toluene
Irani- 1 .3-ntchtoroproptne. ;
1.1.2-Trfchloroethane
TalrBchloroefhehe'
2-Hexanone
Dibroniochlorometrtahe;
i.2-Otbiomoethane
Chlorobenzene
Elhylbenzene
Xylehes (total)
Styrene
Brbmofotm
Isopropylbenzene
1.1,2 J-Tetrachloroeth»n«
1.3-Dlchlorobenzene
1,4rDlchlorobenzene:
1 ,2-Dk:hlorobenzene
i,2-Dibromr>3-<:hloropropflne
1.2,4-Trlchlorobenzene

Page 3

OG : EE01K
LARK OIL
BRTY

EE01Z
X121
SON

ug/Kg
11/02/2000

15:50
27

10

Resull

12
12
12
12
;i2
12
12
12
23
12
12
15
;t2
12
12
12
12
12
12
12
(2
12
12
12
12
12
!I2
12
12

1
17
12
2

12
12
12
12
12
12
12
12
12
11
12
12
12
12
12

Hlfl

U
U
U
u
u
u
u
u
J
u
UJ

u
u
LI
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE020
X122
Soil

ug/KQ
11/02/2000

16:50
25

1.0

Result

13
13
1)
13
13
13
;«
13
11
13
13
13
13
13
13
13
13
13
13
13
13
13
1}
13
13
13
13
13
13
13
1»
13
2

13
;i3
13
13
13
13
13
13
13

- 1i
13
13
13
13
13

HaB

U
u
u
u
u
u
u
u
j
u
w
u
u
u
u
u
UJ
u
u
u
U:

u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
y
u
u
u
u
u
Ii
u
u
u
u
u

EE021
X123
Soil

ug/Kg
11/02/2000

16:55
6

t o

Result

12
12
13
12
12
12
12
12
71
12
12
16
12
12
12
12
4

12
12
12
12
12
12
12
12
12
12
12
42
2

12
12
12
12

' 12
12
12
12
12
12
12
12
12
12
12
12
12
12

Flag

U
U
(I
U
u
u
u
u
J
u
UJ

u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
j
u
u
0
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

mes background, some will be ten times background if ba

EE022
X124
Soil

ug/Kg
1 1/02/2000

17:10
15

1.0

Result

to
10
10
to
to
10
10
10
24
10
10
to
to
10
10
10
10
to
10
2

10
1

:10

10
3

10
10
10
10
4

10
to
1

10
!10
10
10
10
10
to
to
10
10
to
10
10
10
10

F!jg

U
U
U
U
U
U
U
U
J
U
UJ
u
u;
u
U
u
UJ
u
u
j
u
j
u
u
J
u
u
u
u
J
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

kground level is es

EE025
X125
SOU

ug/Kg
11/9/00
1000

22

10
Bat kirouhrj '.!f::!!!

Result

11
tl
11
11
11
1

11
• 11

49
11
11
11
11
11
11
H
4

11
It
11
11
11
11
11
11
11
11
11
It
11
11
11
t t
11
11
11
11
11
11

11
11
11
tl
11
11
11
11
11

mated.

Fl»o

U
U
U
u
u
J
u
u
J
UJ
UJ
u
u
u
u
u
j
u
u
u
u
u
u
u
u
U
u
L)
UJ
u
u
u
u
UJ
u
u
u
u
u
u
u
u
U
u
u
0
u
u

EE026
XI26
Soil

ug/Kg
1 1/9/00
1025

71

10

Result

14
14

•14
14
14
14
14
14
14
14
14
24
14
14
14
14
14
14
14
14
14
14
14
14
14
t4

14
14
14
2

14
14
14

14

14
14
14
14

4
14
14
14
14
14
14
14
14
14

FlJd

U
u
u;
u
U
UJ
u
u
UJ
UJ
L>J
u
u
u
u
u
UJ
u
u
u
u
u
u
u
0
u
u
u
UJ
J
u
u
u
UJ
u
u
u
u
J
u
u
u
u
u
u
u
u
u

EE027
X127
SON

ug/Kg
11/9/00
17:00

24

10

Result

11
tl
t t
11
11
11
11
11

160
2

11
18
11
t t
11
11
23
11
11
11
11
11
11
t t
tl
It
11
It
11
3

11
tl
11
t t
11
11
11
tl
11
11
11
11
11
tl
11
11
tl
tl

Flag

U
U
U
U
U
UJ
U
U
J
J
UJ
U
U
U
U
U
J
U
U
U
u
u
u
u
u
u
u
u
UJ
J
u
u
u
UJ
u
u
0
u
u
u
u
u
u
u
u
u
u
u

EE02B
XI28
Soil

ug/Kg
1 1/9/00
12:15

39

10

Resull

16
16

16
16
16
16
16
16
29
16
16
17
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
10
16
16
16
IE
16
16
16
16
16
16
16
16
IE
16
16
16
16
IE
16

Flaq

U
u
u
u
u
UJ
u
u
UJ
UJ
UJ
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
UJ
u
u
u
u
It
u
u
u
u
u
u
u
u
u

EE029
XI29
SoU

ug/Kg
11/9/00
1545
26

10

Resull

tt
12
12
12
12
2

12
12
49

4
12
17
1Z
12
12
12
17
12
12
12
12
S3
12
12

120
12
12
12
17

4
17
12
12
12
12
12
12
3
8

12
12
18
12
17
12
12
11
12

Flag

U
U
U';:;
u
U!l:
j
U:;;
u
j;;;:
j
UJ;
u
Lr.;:
u
u:::
u
UJ:
u
U ;:

U
u;.
\l
u

u
U ::

U

iJJ. ;
j
U ;;

:

u
U:::

UJ
u
u
u';;:
j
j
u
U;!;

0'!!:

u
U;;;
U
u :
u

EE02A
X130
Soil

ug/Kg
1 1/9/00
1600
26

10

Result

!:: 16000

16000

:;;:;; 16000
16000

;:;:;;::t6ooo
16000

;:;;-;;:;i6ooo
16000
24000
16000

:;;!•!•!!! 16000
4100

;:;;;.;;;;i60oo
16000

;;:!!;:;teoOO
16000

I!!:!.:: J6000

16000

,:iv';;;;t6ooo
16000

;;;;;;;:i6ooo
34000

;;;;::i:t6ooo
16000
89000
16000

;!:;
:;;;;: 16000

16000
;-;;:;;;i6ooo

16000
:;;;:;;;16000

16000
:;;-;;;:t60oo

16000
;::;;:;;:;i6ooo

16000
!::!H;!:i80QO

110000
160000

16000

;:v!;::i6ooo
17000

;;!.;:;;:;:;; isooo
16000

;;;;;;; ;i60ob
16000

:;i;';';;;iEooo
16000

Flaq

U
U
y
U
U
u
U
U

U
(j
J
u
u
u
u
u
u
u
u
u
J
u
u

u
U :!
U
u
u
u
u
u
u
u :
u
:ij !'

U
u

u ::
u
u
u
UJ
u



CLARK OIL & REFINING COMPANY
HWTFCWD. 1O.MCNS

KEY SAMPLES
TABLE 6

AmryOcsl Resuts (Ouelfied Dite)

Case f. 28679
Site:
Lib.:
Reviewer :
D»tt:

Sample Number :
Samptng Location :
Mitrii :
Urtls:
Dele Sampled :
Time Sempled :
UMoishn :
pH:
QtUion Factor :

S»mlvolat»t Comoound

BenaUetvoe;
Phenol
bi«-<7-Cnt>roemyl) ether
2-ChfafOPhenol
2-l<*erhy(*>enol
Z.T'-oT/btiO-CNoropropene)
Acetophenone
4-Methyphenul
N-Nilroso4 v̂nnn4e9T»x!
Hexicnoroethene
Nftrobcnzenc
Isophorone
2-Nitropnenol
2 4-C>mernyVf*eriQI
bis<7-Chtoroemoxy)memene
2.4-OcNorophenol
NeprtMlene
4-CNoroerilnt
HeaaimorobUedene
Caproledam
4-CHtoro-lmerhytphenol
2-MethyhapNhalene
MeucNorocydopertaiiene; - ,
2.4,6-TricNorophenol

.2.4 .S,Tncf*»opnenot :
1.1'-oipnenyl
2-CNorcoephlhaiene. ;
2-Nrtroeniline
Oimethytpnthelele
2,6-Ointrotokjene
AcenepWiyfene : '
3-Nltroanfne
Aeenepnmene
2.4-Oir.trophenol
4-n'ltrophenal
Dibeniofunm
7.4-Oinitrotoluene;
Diethytrthetate
Fluorene
4-Cr*xoprieny4jnenyl ether
4-Nitroen>ne
4 ,6-Dinrtro-2-memylphenol
N-Nitmadiaheriytainlne;

Hexao*«arobenzer*e
Atnuine
PerHcrtoophenot
Phenertfrene
Antr»»cene
CarneK*
Dt-rvtxlyOthelet>.
Ruorirthene

Pyre**:!! ' _
Burybenzypntnelele
3,3*-DicMorobenzialne, . .
B«nzD(t)ertmcene
Qrysehe-
biK2-Elnyt<e>yllpnnilali
CVfvoct)«pnthaliite :
Benzo(b)njor»rfhene
Benzo(k)njonuthene:
Benzo(i|pyrene
mdeno(1 i >c«pyrene; ;
Di benzo( i . h )e ntm cene
Bmto(5 r̂)peryene ;;::;:!;!!!::!:!:!!:

Pioe 1

SDG EE01B
CLARK OIL
LIBRTY

EEOIB
X101
Soil

us/Kg
11/1 fX
11:30
. 0

0.0
1.0

Rest*

9003
9000
9000
9000
9000
9000
9000
9000
9000
9000
19000:
9000
5000
9000

9000
9000
9000
9000
9000
9000
9000
900O
9000
9000

123000:
9000
9000

23000
9000

'9000
:9000;

23000
9000

73000
73000
9000
9000
9000
:9000:
9000

: 23000:
23000
9000
9000
9OOO
9000

23000
9000
SOOO
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000

;!!!!!::9000!

H.,

U
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
:UJ:
U
U
U
U
U
U
U
u
u
u
u
u
UJ
u
u
UJ
u
u
u
u
u
u
u
V

u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
Uii!

EE01C
X102
Soil

uo/Kg
11/1 «0
11:30

29
7.7
1.0

Resul

460
460
460
4EO
460
460
460
460
460
460
•4*0
460

• tea
4£0
4fiO
460

•460
460
4*0
460
4£0
460
46X1
460

1200
460

460
1200

460
-460

4£0
1200

460:

1200

1200

460
460
460
460
460

:1700;

1200

460
460

ISO
460

1700

460
460
460
460
460
700
460
460
460

96
720

1000

460
460
460
4OT
460

:;!!;;!!! 460!

H.,

u
u
u
u
u
u
u
u
u
u
u
u
u
U
U
u
U
U
UJ
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
UJ
UJ
u
u
u
u
u
u
u
u
(J

u
u
u
u
u
u
u
UJ
J
u
u
u
J
J

u
u
u
u
u
Li^

;

EE01D
X103

Soil
UO/KS

11/1 no
12:50

16
7.7
1.0

Resin

390
390
390
390
390
290
390
390
390
390
190
390
390
390

' 390
390
390
390
390
390

- 390
110

:390:
390
990
390
390
990
390
390

< 390
990
390
990
990

42
390
390
390
390
990
990
390
390
390
ISO
990
250

50
390

' -
390

260
350
390
390
130
160

52
390
240
ISO
130

91

45

100

Hhc.

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
Ui
u
UJ
J
u
u
u
u
u
u
u
u
I)
u
u
UJ
Ut
J
u
u
u
u
u
u
u
y

u
u
u
J
J
u
u
J
J
u
u
J
J
J
u
J

EE01E
X104

Scil
US/Kg

11/1 IOU
13:10

21
B.O
1.0

Resut

470
470
42C

470

420
470
470
470
420

420

420

470

420

470

•420
420
470
470
470
420
470
470
470
420

1100

470
470

1100

420
420
470

1100

470
1100

1100

420
420
420
420:

420
1100

1100

420
470
420
420

*1OO

420
470
470
470
420
420
470

420

420

470
470
170
420

J 450
J
J
J
J

420
470
470

•:;;:!!!;;42o:

He,

u
u
u
u
u
u
u
u
u
u
\i
u
LI
U
U
U
u
u
Ut
U
\a
u
u
u
u
u
u
u
u
u
u
u
u
UJ

UJ
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
J
u
u
u
u
u
U'!!!

EE01F
X105
Soil

u0/Kg
11/1 fX

EE01G
X106

Son
UO/KB

11/1/00
15:00 15:70

1 ' 71
6.6
1.0

ResU

T6G
360
.360
360
360
360
•360
360
J30
360
350-
360

:360:

360
360
360
750
360
•380-
360
360
B90
360
360
SCO
360
T60
900
360
360
30>
900
360
900
900
360
360
360
360
360
900
900
360
360
.360

360
900
360
-560

360
360
360
76O
360
360
360
3S6-

150
::36fl:
360
160
360
360
360

;:!;;;!: i!3ao!

tleq

U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
J
u
IU
u
UJ

u
u
u
u
u
u
u
u
u
u
u
UJ
UJ.
u
u
u
u
u
u
u
u
y

u
u
u
u
u
u
D
UJ
u
u
u
u
u

u
u
u
u
u
u
U!!:

7.S
1.0

Resil

470
420

:42O

420

470

420

' 420

470

:42O

420

420

470
4K>

470

420
470
150
420
420

470
471>

1100
430
420

1100
470
470

1100
420
470
470

1100
:420-

1100

1100

420
470
420

•:420
420

1100.
1100

4-20

420
470
420

;noo;
470

420

420

470.

470
420
470

:470

420

420
600
470
470
4»
470
420
470

;;;;::'i;:47o

Fie,

U
U
U
u
u
u
g
u
u
u
\)
u
u
u
u
u
J
u
UJ
u
UJ

u
u
u
u
u
u
u
u
u
u
u
UJ
UJ
u
u
u
u
u
u
u
u
y

u
u
u
u
u
u
Ii
UJ
u
u
u
u
u

u
u
u
u
u
u
U'::!:

EE01H
X107

Soil
uo/Kg

11/1/00
16:00

18
7.7
7.0

Resul

eoo
800

ooo
800
800
800

809
800
BOO.
BOO
toe
800
:BOtt

800
800
800

7500
800

:BOO

BOO
80r>

7000
too
BOO

2000
110
800

7000
'. 803

800
' too

2000
BOtt

7000
7000

800
8Of>
800
800
800

2000
7000
80?
800
800
800

7000

180

too
800
800
BOO
370
800
:BOO
800
120
800
800
800
800
800
800
800

:,!.: W. !'!eoo

Fle<

W
U
U
u
l>
u
u
u
u-
u
UJ
u

:l*
u
1>
u

u
UJ
u
\f

UJ
u
u-
J
V
u
u -
u
u-
u
u
u
UJ
u
V
u
u
UJ
u-
u
V
y

u-
u
V
J
u-
u
It
u
J
u
tfj
u
J
u
u
u
UJ
u
17
u
'tt!'!-

EE01J
X108
SoH

UO/KQ
11/1 fX
16:45

75
1.4

1.0

Result

440
440

:*40

440

440

440

MO
440

440.

440

440

440

440

440

440

440

MO

440

440

440

440

440

:440.

440

HOO

440

440
1100

440

440

440

1100

SO

1100

1100;
47

MO
440

66
440

1100:
1100

440;

440

440

440

1100

69

440

440

44a;
440

46
440

:440:
440

• 440
460
440:
440
440

440

440 :

440
!:!S:!;!!44d

Fk,

U
U
o-
u
u
u
t;
u

•u
u
\t
u
u-
u
u-
u
u
u
UJ
u
UJ
u
tf
u
b-
u
If
u
If
u
u-
u
J
UJ
uj :
J
17
u
J
u
u-
u
Vu
u-
u
l>
J
u
u
b
UJ
J
u
u.
0
u-

tt
u
u-
u
tf
u
'if':':

EE01K
X109

Son
uo/Kg

11A32/7000
08:15

70
2.8
1.0

Rest*

410
410

;:410

410

410

410

410

410

' 410

410

«10

410
410

410

410

410

«10

410

410

410

: '410

410
: 410

410
1000

410

410
1

1000

410
410
410

1000

410
1000

1000

410
410
410
410
410

1000

1000

- 410;
410

410
410

•1000

4tO

410

410

4iQ ;
410

• V)
410

410 !

410

41fl

410

410

410

4io ;
410

4i<! ;
410

!.!;!!;!!:-!!4io!

H.I)

V
u
u
u
u
u
u
u
t!

U

U
u
u
u

;u
u
u
u
u
u

;v
u
u
u
11
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
V
u
u
u
u .
u
u
u
u '
u
V
u
U •:':':

EEOU
X110

Soil
UB/KO

1UJ2/7000
09:25

20
B.5
1.0

Resul

410

^e»
410

410

«10

410

410

410

«10
410

•410

410

410

410

410

410

410

410

410

73
410
410

1000

410

410
1000

:410.

410

410

1000

20"

V

1Se*J
4^"
410

410

100

410

;nx»;
1000

4T°
410
410

410

1000

280
700
410
410
410

2000
410
410
410

•920
3500

410
180
160
330
55

410
170

HionigrteO ertnes are •! iein three times background, some wiH oe ten umes DacXgrouxJ if beckgroLiid ievd is efiimtied.



CLARK OIL S REFINING COMPANY
HARTFORD. LLNOG

KEY SAMPLES
TABLE I

Analytical Result (Quattied Oala)

Case r 18678
Site:
Lab. :
Reviewer :
Dele:

Sempte (lumber :
Semptnj Locmnon :
Matni:
Ur*s:
Date Sanpled :
Time Sampled :
HMotstue :
pH:
CNknon Factor :

S»inivotatl»« Compound

BenzaWenyde
Phenol
bit-<2-Chloroet.riyT) ether
2-CNorocoenol
a-Melhythenol
2.r-oxyt»«1-CNoroproper«)
Acelophencne
4-Metrrylphenol
N-Nnro*o-oW>'propi4em»te
HeiacMoioethane
Nitrobenzene
Itophorore
2-NVopnniaf
2.4.0imetlytphenof
bis<2-Ct*roemDzy)mettier>e !
-2.4-Dichtarophenol
Naphtnelene
4 :̂Noroeiine
HexBChtxobUadiene
Ctproiectiim
4-Crtbre-2Hnettiy^oenol:
2.Mettiylniiphthalene
:Heuchtorixyclopertaaw« ;
2,4.6-Tricfloropnenol
.7.4iTrid-«xophenol.
t.l'-BJphenyl
7-dnorooiiphth«1ene:;
2-Nitroenitne
.Ogrietn/prlhUete.
7.6-Ointlrooiuene
Acenephth,ilene
3-NKn»n»ne
:Aceneipnrr>me
2,4-DinitroiJhenol
4-Nilniphoid
Dtbenzohren
2,4-Oiritrololuene; •
Diethyt*thatale
Fluorene;
4^NoropherryHJhenyt ether
4rNiln>erdiie
4 .B-anrtro -̂methy^henol
N-Niuosodpoenylemlne
4-Bfomophenyj.prnii'rytttrier
f4eno*earobenzene
Alrmzme
PenujcNoropbenoY.
Phenertnreie
Anthracene
Carbuofc
.OMvturitpMMIeb:
FXionirthene

:Pyrane:;
BurybenzytXtneMe
3.T-OichtoribenBdne :
BenzoUJenttvacene
;Ctty»erie
bistf-Etnytieiyllphthalale
Dwvooyp-lhalat.
Benxo<b)flit3nr<hene
,Beruc<k)fluiw«hena:
Benzol Dpyene
mdeno<1.Z.:i-c<I)pyrene
Dibervzoli.r leitfncene
Berczo(a,ft,i,per}4ene

P»C«3

SOG:EE01K
CLARK OIL
LIBRTY

EE01M
X111

SOU
uo/Kg

11*12/2000
09:35

16
7.S
1.0

Resut

390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390

:990:
390
390
990
390
390

. 390
990
390
990
990
390
390
390
ISO

390
990
990
390
390
390
390
990
390

:iSO

390
390
390
390
390
390
390
390
390
ISO
390
390
390
3SO
390

:390:

Ha,

U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
LI
u
u
u
u
u
u
u

EE01N
X112

Soil
uo/Kg

11*12/7000
10:05
79
7.9
1.0

Resull

14000
80000
14000
14000
2300

14000
14OOO
30000
14000
14000
14000
14000
14000
7900

14000
14000
21000
14000
14000
14000

• 14000
94000
14000
14000

: 35000
5500

14000
35000
14000
14000
14000
35000
6500

35000
35000
14000
.;1400T);
14000
10000
14000

! 35000!
35000
14OOO
14000
14000
14000
15000
74000
5300

14000
14000
3700

13000
14000
14000

' 7000
9800

11000
14000
7800
7900
5700
7000
3000
3100

He,

U
J
U
u
J
u
u

UJ
u
u
u
u
J
u
u

u
u
u
u

u
u
u
J
u
u
u
u
u
u
J
u
u
u
u
u
J
u
u
u
u
u
u
u
ft

J
u
u
J
J
u
u
J
J
J
u
J
J
J
J
J
J

E601P
X113

Soil
uo*g

11/07/7000
11:05

79
7.6
1.0

Rest*

460
460
460

460

460

460

460

460

460

460
460
460
480
460
460
460
460

460

450

460

460
460

. 460
460

:t700:
460

460

1200

460

460

460
1700

460
1700

1200

460
460
460

• 460
460

1200

1700

460
460
460
460

1200

460
460
460
480
460

460
460
460
460
460
460
460
460
460
460
460
460
460

Fle<

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
:U:
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE010
X114

Soil
ug/Kg

11*12/2000
12:00

4

7 4

1.0

Resul

31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000

:31OOO
31000
31000
31000
31POQ
31000
31000
31000
31000
7000

31000
31000
78000!
31000-
31000

^76000
:31OOO'.
31000
31000
78000
31000
78000
78000
31000
31000
31000
5500

31000
78000
78000
31000
31000
31000
31000

!78000.
29000
3(000
31000
31000
31000

150000
31000

:31OOO:
60000

170000
31000
31000
16000
.3 WOO

31000
7500
8400

18000

H.,

U
U
u
u
u
u
u
u
u
u
Uf
u
u
u
u
u
u
u
Ut
u
u
J
u;
u
:U:
U
U
U
U
U
U
U
u
UJ
Ui
U
U
U
J
UJ
u
u
u
u
u
u
u
J
u
u
u
u

u
Ui:

U
U
J
Ui-

J
J
J

EE01R
X115

Soil
ug/Kg

11*12/2000
12:15

26
7.1
1.0

Resul

• 45»
450
450
450

450
450

450

450

450

450
45»
450
450
450
450-

450
450-

450

450-

450

450
50

450.

450
:.110ft

450
450-

1100

450
450
450

1100

450.

1100

1106-
450
450
450
450:

450
11D&

1100

450-

450
450.
450

1100-
450
4W

450

450-

450
4 5O
450
450
450
-45^

450
450.

450
430
450
450
450
430

EE01S
X11E

Soil
uo/Kg

11*12/7000
13:25

11
7.S
1.0

Flag Resul

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
M
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

400
7000
400
400
800
400
40Q

1600

400
400
400"

400
4OO
380
;
400

400
7700
400
400
400
400

10000
:400

400

1000:
700
409

1000

400
400

" :400.
1000

140
1000

1000:
420

!!!!400:
400

780
400

1000

1000

:40fJ
400
400
400

1000

780
710

75
400

78
300
4OO

!«:40a
760
400

74
S-xibof-
"'740'

220
330
140
180
640

H.,

U

U
U

U
g
u
u
ir
u
u
J
u
u

u
u
u
u

u-
u
u
J
u
u
u
u
u
u
J
u
u

U!!!
U
J.
u
u
u
u
u
(1
u
u

J
J
u
J
J
u
U!!:
J

J
Ui!!:
j'"

J
J
J
J

EE01T
X117

SOU
u»Kg

11*12/7000
13:25

19
6.9
2.0

Reim

810
450
:810

810

760

810

810-
460
810-

810
910
810
no
130
810
«10
960
810
8.10

810
«1f>

7800
610
810

2000.
110
6)0

7000
-810

810
ato.

7000
HO

7000
7000.
120

•;--:-;':-;':-:':.*1ff-
810

85
810

2000
7000
810
810

' 81ft

110
7000

300
110
810
81(1

810
700
110

S! .!•;.;; ;.:8i«
180

••280
810

:»!!;!!;!!!»1tt
130
140

•190

87
110
380

Ha,

17
J
Lf

U
J
U
VJ
J
It
U
17
U
a
j
u-
u

u
'U:
U
17

UJ
U
u-
J
17
U
U
U
U-
U
a
u
it
j
w:;
u
j
u
Lf
u
V .
u
u
u
V7
J
J
U
\±
U
J
u
Lt!!
J
J
U
US*
j'"

J
J
J
j
J

EE01W
X111
Soil

no/Kg
11/02/7000

14:20
U
8.0
1.0

Resul

•170OO
130000
:12OOO

12000
4100

12000
17000
51000
: 12000
12000

•12000
17000
13000
17000
1700Q
17000
19000
12000
12000
17000
17000

100000
120OO
12000
30000

5100

12000
30000
17000
17000
17000
30000
10000
30000
30000
17000

;;-;.;.;:-::«ODa.
12000
22000
17000
30000
30000
17000
12000
12000!
12000
3OOOO
35000

9300
4000

12000
2100

8000
12000

!-!•!! S!i20bO
S300
7300

17000
:!!:::!t2000!

7900
3100

6600
7400
4100

3800

He<

17
,
.U
U
J
U
u

u
u
V
u
u
u
u
u

u
Lf.

u
u-

I*
u
:U
J
V
U
u
u
u
u
J
u
u-
u
.«••;'
u

u
u.
u
17
U
U
u
V

J
J
Lt
J
J
U
U
J
J
U
u-
J
J
J
J
J
J

EE01X
X119

Soil
ug/Kg

11/02/7000
14:35

72
8.4
1.0

Resul

420
470

:470

470

420

470

; :420

4E

420
470
470
470
470
420

s 42fl
420
420
420
420
470
420!

89
420!

470
1100

470
: <2o

1100

470
420
420!

1100

470
1100

1100

420
::';•;.; :';SV«a

420

83
470

1«H
1100

470
420
470
470

1100

190
:«70

420
470
270
990
420
470
310
550

10000
420
110

87
120

!!'fi;i-;;;!«J.:
61
57

Fkiq

U
U
u
u
u
u
0
J
u
u
u
u
u
u
u
u
V
u
u
u
LF
J
u
u

•Lt •
U
V
u
u
u
u
u
u
u
u
u
«!!!
U
J
U
UJ
U
U
u
u
u
u
J
u
UJ
u
J

u
u
J

u
J
J
J
«::<:
J

J

EE01Y
X120
Soil

uo/Kg
11/02/2000

15:40
4

8.3
1.0

Rest*

340
M

:340:
340

52
340
340
120
340
340
340
340
340
340

340
340
450
340
340
340

340
1900

340
340
860
340
340
860

.340

340
340
860
170
860
860
340

S!'!:!!!H340!
MO
420
340
660
860
340
340
140
340
860

1700

110
340
340
160

1100

340
340
340
760
160
340
730
710
330
100
91

220

Hign*grtea eftnei are al least three umes Oackgrouid, some <**l be len times DaCKgrouna Jf oacnground level is estimaled.



CLARK OIL I REFINING COMPANY
KtATFOAO. ILLWOIS

KEY SAMPLES

TABLE I

Analytical R**ul* (Oualt.*t,t Dill)

C>M •' 2M7B
Sii*:
Ub .
Re-*4pwj«r :

D*tt:

S*mpi* HfTtt* :
Sampling Uocrton :

Matm:

Unrti:
0«tt Sampled :
Tune S»rrv*«ti :

•HtMoishff :

pH:
OkJlion Factor :

awuBttchyfe:
Phenol
bi»-(2-Cnoma1hyt} effwr

2-CNorophenoi
J-rvWfrytphefXJf

2 ,7-OTjti.w; 1 -O>toro,prop»n«)

Actioptenon*
•v-Motriyiphtnol
*̂ lfO*b-i>^propYiawn.r*« :

Hcxachtoroethanc
Mtrobemne

Kophoront

2-Nilrophcrwl
2.4-D.methylphene.'
b*s<2-Ct*jro«thoaty>T>»fr.mnn

2>t>cr.toroph«w.
Napnnttttf.* '

4-OSoroantkn*

Htic)ctevT>outa4«.*
Caproiactam

vCNoaT -̂S-m r̂hylp^woai

2-Mrthyha prthatene
HancMxtKycbpwietaiww

2.'*,6-TricNofopheno(

2.4,STrtcNoniph«f«(

i.r-Blphecnyt
2-Cî apfOr.»phtn»kTW
2-Nrtrojrtbn*
DwTiettiy.p.tt»l»tij

2.5-DmttrotoJueo*

AccnaiWiykfu.
J-f*trojj™.n»

Accnafttben* ,
2>Dtrt1ropheno*

•V-Narophenerf

Dib*nw*x>n
Z4-Otnitrolo*Jcn«

Oicthytptthalali
FVjorcrM:

4-Mtro.ir.in.

1 ̂ QrWo-2-methytphBnat
N-̂ froto»*pb*nyt»wio*

4- Brnrnphmyt-phenyteiTwr

HoxBcNorobcneeTw'
At run*

p4KtaeNorvprwnol
Ptwnanttvcnc

ArthractKM
CtttMiZBta
Oi-rvtKlyii>T«w..,(«

FVjonnttan*

Pjrvne-
eW-/*«nry1p«ha.»lt

-X^OicMorobonaoiTw ;

&enKXi)arttrac>XM

C**7««n*
bi *< 2-EthyT>«yl)p*ha tele
D-rxxaytpttnjleaie

B>nn<b rtuora rthen*
&ervot*1fiJOrvtP*n»

Bwvtod Jpyrijot

lnd.w.tXl .iVedipyrWw:
Di benax a ,h >artTn cent

B^WX-ry**.:

Page3

SOG:EE01K

CLARK OIL
LIBRTY

EED1Z

X121
Soil

ug/Kg

11/02/2000
15:50

27
7.0
1.0

;<so

450
450
450

!4«0
4SO
450
450
450
450
450
450
450
450
450

450

:4SO
450
450
450
450
450
450
450

:11OO
450
450

1100
:450

- 450
'•450
1100
:45O
1100
1100
450

:45O
450
450

450
!1lOO
1100
450
450
450
450

MtOO
450

• !450
450

!4SO
450

450
450
:450
450
450
450

:450
450
:*50
450
450
450

;«o

u
u
u
u
u
u
u
u
v
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
LJ
u
u
u
L)
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
Lf

u
u
u

u
u

EE020

X122
Soil

US/KB
11/02/2000

. 1«:50
25
7.7
1.0

440
440

440

440

440

440

440

440

440

440

440

440

440

440

440

440

440

440

440

440

440

440

440

440

'.1̂ 00:
440
440

1100
440:
440
440

1100
440:

1100
1100
440
440
440
44O

1100
1100
440
440
440
440

:1100:
440
440
440

- :440:
440
110
440
440
440

74
45

440
440

440
440

440

440

U
u
u
j
u
u
u
u
y
u
:U
u
u
u
IJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

LU
u
u
u
u
u
u
u
u
UJ
u
u
J
u
u
u
J
J
u
u
u
u
u
u
u

E6021
X123
Set!

UP/KB
11/02/2000

1«S5
8

7.5
1.0

350
350
350
350
350
350
350
350
ISO
350

!3fiO

350
350
350
350
350
350
350
350
350

:3SO
350

340.
350
rao
350
35O
880
:350.
350

350
880
330
880

:88O
ISO

:35Q
350
•390

;UO

uo
150
350
•350

350
530
350
350
350

' !JSO
350
•350
350

:3SO
350
ISO
n

350
350
350

350

350
340

U
U
U:
U
U
U
u
u
w
u
u
u
u
u
u
u
u
u
u
u
u
u
LU
u
u
u
U
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
U

EE022
X124
Sdl

"0/Kfl
11/02/2000

17:10
15
7,8

1.0

390
100
390
390
58

390
390
110
390
390
390
390
390
390
3VO
390
180
390
380
390
390
650
390
390
seo
390
390
980

- 390
390
3SO
MO

' 390
MO
MO
390
390
390
390
390
ato
980

":,390
390
390
300
MO
160
70
43

380
370
230
390
380
180
190

eg
390
130
170
100
•6
se

190

V
J
o
u
J
u
u
J
V
u
tl
u
V
u
\j

u
J
u
•u
u
U:

UI
u
tl

u
V
u
tl
u
V
u
u
u
\)
u
tl
u
u
y
u
tl :
u
u
u
u
J
J
J
tl
J
J
u
tl
J
J
J
u
J
J
J
J
J
J

EE02S
X125
Soil

ug/KB
11/9/OO

10:00
22
8.5
1.0

420
:;470
•:420

43C
420
470
420
!.42Q
420
420
420

420
420
420
420
420
420

470
420
420
420
420
470
420

1100
420
420

1100
- 470

420
420

rioa
420

1100
HOC
470
470
420
430
•'420

110O
1UX)
420
420
420

420
1100
420
420
420.
420
430
420
420
420
420

420
420
420
420
421)

420
420
:420

420

U
UJ.
u
UJ
u
u
u
u
or
u
y

u'
U
U
U
U
U

u
u
u
LU
U
•u
u
u
u

EE02C
X12>
Sal

ug/KB
11AVDO

10:25
21
7.2
1.0

420
470
420
420
420
470
420
420
420
420
420
420
420
420
420
420
420
420
470
420
420
420
420
420

:1100:
420

U' ! , 420
U
•U
U
u
U
LU
U
LU
U
LU
U
tf

u
u
u
y

U

U
UJ
•LJ

U
U
u
u
UJ
u
u
u
u
u
^J
u
u
•o
u
V

u

1100
. 420-

420
420

1100
«20

1100
1100

420
420
420
420

1100
1100
420
420
420
420

'ttOO:
420
420
420
420
420
420
420

:420:
420
420

y

U
tl
u
V
u
tl

u
u
u
tl
u
V
u
tl
u
tl
u
u
u
u
u
<J
u
w
u
V
u
tl •
u
:y

U
tl
U

V
u
tl
u
tl

UI
u
tl

u
V
u
UJ
u
4j

UJ
£J

u
y

u
tu
u
V

420 U
420 tl
420 I U
420
420
420
420
420

tl
u
•u
u
tl

EE077
X127
Soil

HO/KB
11/9/DO

17:00
24
7.7
1.0

430
430
:43O
430
430
430
430
430

430
430

. 436
430
430
430
430
430
43O
430
430.
430
430
430

430
430

1100
430
430

1100
• ' - 430

430
430

1100
43O

1100
1100
430
430
430
430

1100
1100
43O
430
4»
430

:.110O

430
430
430
430
430

430
430
430
430

430
430
436
430
:43O
430
430
430
:430

U
U
U
U
U
u
u
u
u
u
u
u
u
u

•u
u
tj

u
u
u
u
u
u
u
u
u
t)
u
u
u
V
u
tl
u
tj

u
u
u
u

LU-
u
u
u
u
u
LU
u
u
UJ
u
u
u
u
UJ:
u
u
u
tl
u
u
u
u
u
u

EE028
X17I
Soil

US/KB
11AVOO

12:15
38
8.0
1.0

540
540
540
540
640
540
540
540
640
540
540
540
640
540
540
540
540
540
540
540
540
540

540
540

1400
540
54Q

1400

540
540
540

1400
540

1400
1400
540
540
540
540
540

1400
1400
S40

540
540
540

1400
540
540
540

540
540

' 540
540
540
540
640

00
540
540
540
540

. 540
540
840

v

U
tl
U
t)
u
tl ,
u
u
u
tl
u
u
u
tl
u
tl
u
i)
U
tl
u
4J

u
u
u
V
u
tl
,u
y
u
•u
LU
V
u
u
u
V
y

UJ
u
tl
u
u
u
tl
u
u

UJ
tl
u
IJ
u
tl
u
V
J
tl
u
tl
u
tl
u
U:

EE029
X12S
Soil

ug/KB
11 WOO
15:45

26
as
1.0

450
450
450
450
450
450
45O
450
450
450
4 SO
450
460
450
450
450
4SO
450

. 450
450
4SO
220
450
450

1100
450
450

1100
:450

450
450

1100
450

1100
1100

450
45O
450
:4SO.
450

110O
1100
:4SC-
450

450
450

1100
140
450
450
:,4SO
450
45O
450
45O
450

460
450
460
450
45O
450
450
450
450

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
•y
u
U
UJ
u
u
u
u
u

Ut
u
u
u
u
u
u
J
u
UJ
u
u
u
u
u
u
u
u
U
u
u
u
u
u
u

EE02A
X130
Soil

UQ/KB
11/WDO
.18:00

28
1.5
1.0

^^450
450
450
• 50
450
450
450
450
450
450
450
450
450
090
450
450
450
450

5100
450
450

1100
88

450

1100
450
450

450
1100
12"

11

11»̂
I4<r
450
450
270
450

1100
1100
4M
450
450
450

:1100:

770
M

450
450
453

74
450
450
450

450
450
450
450
450
450
450
450
450

Ughiglted ertne* in al Wist three times background, tome «*i be ten times backgrtxnd rf background level is estimated



CLARK OIL & REFINING COMPANY
HARTFORD, ILLINOIS

KEY SAMPLES
TABLE 7

Analytical Results (Qualified Data)

Case #: 26676
Site .
Lab. :
Reviewer :
Date :

Sample Number :
Sampling Location :
Matrix :
Unils :
Date Sampled :
Time Sampled ".
%Moislure :
PH:
Dilution Factor :

Pesticide/PCB Compound

alpha-BHC
beta-BHC
della-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan 1
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4.4'-DOD
Endosulfan sulfate
4.4'-DDT
Melhoxychlor
Endrin kclone
Endrin aldehyde
alpha-Ohlotdane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Page 1

SDG:EE01B
CLARK OIL
LIBRTY

EE01B
X101
Soil

ug/Kg
11/1/00
11.30

0
0.0
1.0

Result

51
51
51
51
51
51
4.3
1.0
99
6.7
27
99
31
99
43
35
7.8
17

4.7
51

5100
990

;20oo
990
990
990
990
990

Flaq

U
U
U
U
U
u
J
J
u
J
J
u
J
u
J
J
J
J
J
u
u
u
u
u
u
u
u
u

EEOIC
X102
Soil

ug/Kg
11/1/00
11 30

29
7.7
1.0

Result

2.4
2.4
2.4

0.75
24
2.4
24
2.4
4.7
4.7
28
4.7
2.0
4.7
4.7
24
1.1
1.6

0.39
1.1

240
46
94
46
46
46
46
46

Flag

U
U
U
J
U
U
U
U
U
U
J
U
J
u
u
u
J
J
J
J
u
u
u
u
u
u
u
u

EE01D
X103
Soil

ug/Kg
11/1/00
12:50

16
7.7
5.0

Result

10
10
10
10
10
18

9.8
3.6

6SO
300
20
20

3900
49
60

100
6.7
170
110
10

1000
200

, 400
200
200
200

4100
200

Flag

U
U
U
U
U

J
J

J
U
U

J
J
U
J

J
.U
U
u
u
u
u
u
J
u

Highlighted entries are at leasl three times background, some will be ten times background if bac

EE01E
X104

Soil
ug/Kg
11/1/00
13:10

21
8.0
1.0

Result

2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
4 2
4.2
4.2
4.2
4.2
4.2
4.2
22
4.2
4.2

0.059
2.2
220

42
85
42
42
42
42
42

Flag

U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u

EE01F
X105
Soil

ug/Kg
11/1/00
15:00

8
66
1,0

Result

1.9
1.9
1 9
1.9
19
1.9
t 9
1.9
3.6
3.6
36
3.6
3.6
3.6
3.6
18

36
3.6
1 9
1.9

180
36
73
36
36
36
36
36

Flag

U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE01G
X106
Soil

ug/Kg
11/1/00
15.20

21
7.9
1.0

Result

2 2
2 2
2.2
2.2
2 2
2.2
2.2
2 2
4.2
4.2
4 2
4.2
4.2
4.2
4.2
22
4 2
4.2
2 2
2.2

220
42
85
42
42
42
42
42

Flaq

U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE01H
X107

Soil
ug/Kg

11/1/00
16:00

18
7.7
1.0

Result

2.1
1.4
2.1

0.23
'21

0.47
2.1
21
40
4.0
1.0
40
40
4.0
40
21
1.7
1.4
2.1
2.1
210

40
62
40
40
40
40
40

Flag

U
J
U
J
U
J
U
U
U
U
J
u
u
u
u
u
J
J
u
u
u
u
u
u
u
u
u
u

1

EE01J
X108
Soil

ug/Kg
11/1/00
16:45

25
8.4
1.0

Result

0.61
2.3
23
2.3
2.3

0.88
0.055

2.3
0.042

0.32
0.41

4.4
4.4

0.20
4.4
1.7

0.19
0.28
0.25

2.3
230

44
69
44
44
44
44
44

Flaq

J
U
U
U
U
J
J
U
J
J
J
U
U
J
U
J
J
J
J
U
U
U
U
U
U
u
u
u

EE01K
X109

Soil
ug/Kg

11/02/2000
08:15

20
58
1.0

Result

2,1
2.1
2.1
2.1
21
21
21
2.1
41
4.1
41
4.1
41
4.1
4 1
21

4 1
4.1
2.1
2.1

210
41
B4
41
41
41
41
41

Flaq

U
U
u;;;
U
u
u
u
u
u
u
u
u
U!

u
U!:!

u
u
u
u
u
u
u
;U;r
u
u
u
u
u

EE01L
X110

Soil
ug/Kg

11/02/2000
0925

20
85
1.0

Result

:D;;:;.-:;!!2.1-
2.1

^\m:l;r
1.9

::: :!! : ;;,!!!2.1

0.82
rl:\^:\-l:\

2.1
1.8
3.1
1.2
4.1
4.0
12
2.8
1.5

:i!!!!!!:^:!4.1

2.5
3.0
6.8

,!!!!, ! !210

41
!!!!!!!. ;:!!!!;84

41

:::
:.':!!;;;.::""41

41
!i:!;;!;::!!!!!:4l:

41

Flaq

U
U
U
J
U
J
U
U
J
J
J
U
J
J
J
J
U
J
J

U
U
u
u
u
u
u
u

kground level is est mated.



CLARK OIL & REFINING COMPANY
HARTFORD, ILLINOIS

KEY SAMPLES
TABLE 7

Analytical Results (Qualified Data)

Case #: 28678
Site :
Lab. :
Reviewer :
Data :

Sample Number :
Sampling Location :
Matrix :
Units :
Date Sampled :
Time Sampled :
%Moisture :
PH:
Dilution Factor :

Pesticide/PCB Compound

alpha-BHC
beta-BHC
della-BHC;
gamma-BHC (Lindane)
Heptachlor:
Aldrin.

Heptachlor epoxide
Endosulfan 1
Dieldfin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DOO
Endosulfan sulfate
4,4'-DDT
Melhoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlofdane
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242;
Aroclor-1248
Aroclor-1254
Aroclor-1260.

Page 2

SDG:EE01K
CLARK OIL
LIBRTY . . -

EE01M
X111
Soil

ug/Kg
11/02/2000

09:35
16
7.9
1.0

Result

20
2.0
20
2.0
2.0
2.0

' 2.0
2.0
3.9
39
3,9
3.9
3.9
3.9
3.9
20

3.9
3.9
20
20

200
39
80
39
39
39
39
39

Flag

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u

EE01N
X112
Soil

ug/Kg
1 1/02/2000

10:05
29
7.9
1.0

Result

2.4
610
190
2.4
2,4
100
2.4
2.4
15

4.7
23
6.8
19

4.7
20
24
9.8
4.7
59
41

240
46
94
46
46
46
46
46

Flag

U
J
J
U
U
J
U
U
J
U
J
J
J
u
J
u
J
u
J
J
u
u
u
u
u
u
u
u

EE01P
X113
Soil

ug/Kg
11/02/2000

11:05
29
7.6
1.0

Result

2 4
2.4
2 4
2.4
2 4
2.4
2 4
2.4

'4.7
4.7
4,7
4.7
4.7
4.7
4,7
24
4.7
4.7
2 4
2.4

240
46
94
46
46
46
46
46

Flag

U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Highlighted entries are at leasFHiree times background, some will be ten times background if bac

EE01Q
X114
Soil

ug/Kg
11/02/2000

12:00
4

7.4
2.0

Result

35
3.5
4.6
3.5
35
3.5
1.7
35
36
6.5
5.2
4.0
69
6.9
69
35

140
86
40
1.8

350
69

140
69
69
69
69
69

kground level

Flag

LJ
U
J
U
U
U
J
U
J
J
J
J
U
U
U
U
J
J
J
J
U
u
u
u
u
u
u
u

EE01R
X115
Soil

ug/Kg
11/02/2000

12:15
26
7.1
1.0

Result

23
2.3

, 23
2.3
23
2.3
2.3
2.3
4.5
4 5
4.5
4.5
4.5
4.5
4.5
23
45
4.5
23
2.3

230
45
91
45
45
45
45
45

Flag

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u

EE01S
X116
Soil

ug/Kg
11/02/2000

13:25
18
7.6
1.0

Result

21
12

2.1
2.1
2.1
3.8
6.1
2.1
12

40
23
4.0
10
13
34
21
6.2
22
6.0
6.2
210

40
82
40
40
40
40
40

Flag

U
J
U
U
U
J
J
U
J
U
J
U
J
J
J
U
J
J
J
J
U
U
U
U
U
U
U
U

EE01T
X117
Soil

ug/Kg
1 1/02/2000

13.25
19
6.9
1.0

Result

2.1
14

2.1
2.1
2.1
4.6
11

2.1
17

4.1
12

4.1
14
18
47
21
9.6
32
9.7
9.9
210

41
83
41
41
41
41
41

Flag

U
J
U
U
U
J
J
U
J
U
J
U
J
J
J
U
J
J
J
J
U
U
U
U
U
U
U
U

EE01W
X118
Soil

ug/Kg
11/02/2000

14.20
18
8.0
2.0

Result

67
4.2
4 2
4.2
140
20
20
8.0
40
69
50
8.1
17

8.1
42
41
46
8.1
4 2
28

410
80

160
80
80
80
80
80

Flag

j
R
R
R
J
J
J
J
J
J
J
R
J
R
J
R
J
R
R
J
R
R
R
R
R
R
R
R

EE01X
X119
Soil

ug/Kg
1 1/02/2000

14:35
22
8.4
1.0

Result

2.2
2.4
2.2

0.77
2 2
1.2
2.2
2 2
42
4.2
35
4 2
1.6
4.2
4 2
22
42
1.8
22
2.2

220
42
86
42
42
42
42
42

Flag

U:!:
J
U:!!;

J

U
J
u
u
u
u
J
u
J
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u

EE01Y
X120
Soil

ug/Kg
1 1/02/2000

15:40
4

8.3
20

Result

0.87
18

.•:!! : . ; : : ! : ! ! ! 3. S

3.1
' ; ; ;- : : ! :-!!:3.5

15
29
3.5
58

130
110
69
13
66
6.9
35

150
52

150
520

!350
69

140
69
69
69
69
69

Flag

J

U
J
U
J
J
U
J
J
J
U
J
J
L I -
LI
J
J
J

U
U
U ! ! ! -
U
U !
U
U
U

s estimated.



CLARK OIL & REFINING COMPANY
HARTFORD. ILLINOIS

KEY SAMPLES
TABLE 7

Analytical Results (Qualified Data)

Case *: 28678
Site :
Lab. :'
Reviewer :

Date :

Sample Number :
Sampling Location :
Matrix :
Units :
Date Sampled :
Time Sampled :
%Moisture :
PH:
Dilution Factor :

Pesticide/PCB Compound

alpha-BHC
bela-BHC
delta-BHC
gamma-BHC (Lindane)
Heplachlor
Aldrin
Heptachlor epoxide
Endosulfan 1
Dieldrin
4.4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4,4'»DDT:
Melhoxychlor
Endrin ketone!
Endrin aldehyde
alphd-Chlordan*
gamma-Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Page 3

SDG:EE01K
CLARK OIL
LIBRTY

EE01Z
X121
Soil

ug/Kg
11/02/2000

15.50
27
7.0
1.0

Resull

23
2.3
2.3
2.3
2.3
2.3

• 2.3
2.3
4,5
4.5
4,5
4.5
4.5
4.5
4.5
23
4.5
4.5
23
23
230

45
92
45
43
45
45
45

Flag

U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE020
X122
Soil

ug/Kg
1 1/02/2000

16:50
25
7.7
1.0

Result

2.2
23
2.0
4.0
23
1.0
2.3
2 3
1.5
4.4
4.0
4.4
1.8
4.4
3.8
15

3.6
1.7
1.6
1.5

230
44
89
44
44
44
44
44

Flag

J
U
J
J
U
J
U
U
J
U
J
U
J
U
J
J
J
J
J
J
U
U
U
u
u
u
u
u

EE021
X123
Soil

ug/Kg
11/02/2000

16:55
6

7,5
1.0

Result

18
1.8
18
1.8
1.8
1.8
1.6
1.8
3.5
3.5
3.5
3.5
35
3.5
35
18

35
3.5
1 8
1.8
180
35
71
35
35
35
35
35

Flag

U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Highlighted entries are al least three times background, some will be ten times background if bac

EE022
X124
Soil

ug/Kg
11/02/2000

17:10
15
7.9
1-0

Result

2.0
1.6
2.0
2.0
2.0
2.0
2.0

0.52
19

3.9
39
3.9
3.9
25
3.9
51
84
10

2.0
2.0
200
39
79
39
39
39

1600
39

Flag

U
J
U
U
U
U
U
J
J
U
U
U
U
J
U
J
J
J
u
u
u
u
u
u
u
u
J
u

EE025
X125
Soil

ug/Kg
11/9/00
10.00

22
6.5
1.0

Background
Result

22
2.2
22
2.2
2.2
2.2
2.2
2.2
4.2
4 2
4.2
42
4.2
4 2
4.2
22
4.2
4.2
2 2

, 2.2
220

42
86
42

. 42
- ' 42

42
42

Flag

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u

EE026
X126
Soil

ug/Kg
11/9/00
10:25

21
7.2
1.0

Result

22
2.2
22
2.2
2.2
2.2
22
2.2
4.2
4.2
4 2
4.2

' 4.2
4.2
4.2
22
4.2
4.2
2 2
2 2
220

42
85
42
42
42
42
42

Flag

U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE027
X127
Soil

ug/Kg
1 1/9/00
12:00

24
7.7
1.0

Result

22
2.2
2.2
2.2
22
2.2
22
22
43
4.3
43
4.3
43
4.3
43
22
43
4.3
22
22
220
43
88
43

'43
43
43
43

Flag

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u

EE028
X128
Soil

ug/Kg
11/9/00
12:15
39
8.0
1.0

Result

28
2.8
28
28
2.8
2.8
2.8
2.8
5.4
5.4
5,4
5.4
5.4
5.4
5.4
28
54
5.4
28
28

280
54

110
54
54
54
54
54

Flag

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

EE029
X129
Soil

ug/Kg
11/9/00
1545

26
8.5
1.0

Result

2.3
0.93

2.3
2.3
2.3
2.3
2.3
2.3
45
4.5
45
45
45
45
45
23
4.5
1.7
2.3
23

:230
45
91
45
45
45
45
45

Flaq

U
J
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u

EE02A
X130
Soil

ug/Kg
11/9/00
16.00

26
8.5
1.0

Result

2.3
2 3
2 3
2.3
2:3
2.3
2.3
2.3
4.5
45
4.5
4.5
4.5
45
4.5
23
4.5
4.5
23
2.3

230
45
91
45
45
45
45
45

Flaq

U '•':'

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

kground level is estimated.



CLARK OIL & REFINING COMPANY
HARTFORD. ILLINOIS

KEY SAMPLES
TABLE 8

\naly1ical Results (Qualified Data)

ise *: 28678
e :
b. :
! viewer :
ile:

imple Number :
impling Location :
alrix :
nits :
ito Sampled :
me Sampled :
Solids :
lulion Factor :

ANALYTE

UMINUM
ITIMONY
iSENIC
>RIUM
RYLLIUM '
\DMIUM
\LCIUM
IROMIUM
IBALt
)PPER
3 N - . ! •
AD
\GNESIUM!
vNGANESE
RCURY
:KEL
•TASSIUM
LENtUM
VER
DIUM
ALLtUM
NADIUM
IC';-;:;
ANIDE

Page 1

SDG : MEE01B
CLARK OIL
LIBRTY
J. GANZ
DECEMBER 12, 2000

MEE01B
X101
Soil

mg/Kg
11/1/00
11:30
99.1
1.0

Result

102
0.44
0.65
5.3

0036
0.057
1810

1.8
020

4.2
447
2.7

209
49.7

0.058
1.6

44.2
0.82

0.076
115
1.1
7.0
6.4

0.045

Flaq

UJ
UJ

U
U
J
J

J

J
J
J

UJ
U
J
UJ

J
U

MEE01C
X102
Soil

mg/Kg
11/1/00
11.30
66,9
1.0

Result

12200
0.65
60
164
1 0

0.31
7260
17.5
73

360
16200

21.7
3960

334
021
21.8
1950

1.2
0.11
553
9.3

29.1
83,7
0.11

blighted entries are at least three times background, some will be ten

Flaq

UJ
J

J
j
J

J

J
J
J

J
U
J
J

J
J

MEE01D
X103
Soil

mg/Kg
11/1/00
12.50
84.4
1.0

Result

9410
1.6
93

300
096
0.70

51700
190
6 1

73.9
31400

111
6930
2110
013
70.4

1680
0.99
0.33
479
12.9
57.2
580

0.23

Flaq

J
J

J
J

J

J
J
J

UJ

J
J

J
J

MEE01E
X104
Soil

mg/Kg
11/1/00
13:10
77.2
1.0

Result

4020
0.59

1 8
235
028

0.077
18600

7.6
54

10.1
8320

7.5
6890

271
0.088

14.7
1100

1.1
0,10
269
4.3

14.9
35,2

0.056

Flaq

UJ
J

J
U
J
J

J

J
J
J

UJ
U
J
J

J
U

MEE01F
X105
Soil

mg/Kg
11/1/00
15.00
73.4
1.0

Result

12700
0.62

58
213

08t
0.081
5410
14.3
87

23.1
18300

13.5
3170

646
0.10
20.5
1130

1.2
0.11
232
9.7

21.8
50,8

0.060

Flaq

UJ
J

U
J
J

J

J
J
J

UJ
U
J
J

J
J

MEE01G
X106
Soil

mg/Kg
11/1/00
15:20
76.6
1.0

Result

9280
0.56

4 2
269
072
0.20

4480
14.8
74

22.0
13900

23.8
2600

481
0.097

16.1
1460

1.0
0.098

260
8.6

27.3
64,4

0.057

Flaq

UJ
J

J
J
J

J

J
J
J

UJ
U
J
J

J
U

MEE01H
X107
Soil

mg/Kg
11/1/00
16:00
81.1
1.0

Result

7660
0.57

75
157

060
0.45

3610
12.4
97

229
17200

15.5
3150
699

0070
31.1
930
0.98

0091
209
11.2
25.1
55,1

0.076

Flaq

J
J

J
J
J

J

J
J
J

UJ
U
J
J

J
J

MEE01J
X108
Soil

mg/Kg
1 1/WOO
16:45
75.9
1.0

Result

8660
0.96

78
184

:0.60
0.078
4520
14.7
88

22.3
19800

13.1
3920

167
0091

27.6
935
2.1

0.10
253
13.4
27.4
592

0.058

Flaq

J
J

U
J
J

J

J
4
J

J
U
J
J

J
U

MEE01K
X109
Soil

mg/Kg
11/2/00
08:15
74.4
1.0

Result

12600
068

59
157

083
0.075
4940
14.8
135
22.3

17500
179

3280
615

0090
204
1130

1.1
010
283
9.7

25.1
578
0.10

Flaq

J
J

U
J
J

J

J
J
J

UJ
u
J
J

J
J

MEE01L
X110
Soil

mg/Kg
11/2/00
09.25
83.2
1.0

Result

9740
0.78
8.4

276
0.72

0097
6280
15.1
62
179

14400
375

2850
429

0.14
166

1280
1.7

0094
346
8 1

262
66 a
0.12

Flaq

J
J

J
J
J

J

J
J;:!;

J

j"
u
J
j - i : '

• :J!-S
J

times background if background level is estimated,



CLARK OIL & REFINING COMPANY
HARTFORD. ILLINOIS

KEY SAMPLES
TABLE 8

Analytical Results (Qualified Data)

Case #: 26678
Site :
Lab. :
Reviewer :
Dale:

Sample Number :
Sampling Location :
Matrix :
Units :
Date Sampled :
Time Sampled :
%Solids :
Dilution Factor :

ANALYTE

ALUMINUM;
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM !
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM!
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE

Page 2

SDG:MEE01B
CLARK OIL
LIBRTY
J.GANZ
DECEMBER 1 2 . 2000 . . .

MEE01M
X111
Soil

mg/Kg
11/2/00
09:35
81 3
1.0

Result

6840
0.53
59
164

0.43
0070
2950
11.3
6.1

14.7
13500

9.0
2920

229
0098

188
784
1.0

0.093
262
7.B

19.2
442

0.055

Flag

UJ
J

U
j
J

J

J
J
J

UJ
u
J
J

J
u

MEE01N
X112
Soil

mg/Kg
11/2/00
10:05
62.4
1.0

Result

652
26.5

2.4
34.4
010
26.8

11100
196
28

333
4670

172
2410
74.3
037
70.2
120
3.0
1.0

298
3.1
403

2480
0.64

Highlighted entries are at least three times background, some will be ten

Flag

J
J

J

J
J

J

J
J
J

J

J
J

J

MEE01P
X113
Soil

mg/Kg
11/2/00
11:05
742
1.0

Result

11800
0.71

3.7
842
077
0.17
4120
14.1
37.0
21.8

13900
17.6

3420
3900
0073

29.9
993
1.1

0.11
1040

7.0
23.4
44,5

0.082

Flag

J
J

J
j
J

J

J
J
J

UJ
U
J
J

J
J

MEE01Q
X114
Soil

mg/Kg
11/2/00
12:00
80.2
1.0

Result

193
0.57

1.0
66.0

0.049
0.074
3150

5.0
096
12.4

1430
22.2
868
22.7

0.081
3.1

42.2
1.1

0.18
224
1,4
5.3

39,1
0.49

Flag

UJ
J

U
U
J
J

J

J
J
J

UJ

J
UJ

J

MEE01R
X115
Soil

mg/Kg
11/2/00
12:15
73.9
1.0

Result

-15100
0.65
52

247
1 0

0.080
5580
16.6
90

26.0
20300

12.6
3830
599

0.069
21.9
1290

1.2
0.11
260
9,9

29.5
55,0

0.076

Flag

J
J

U
J
J

J

J
J
J

UJ
U
J
J

J
J

MEE01S
X116
Soil

mg/Kg
1 1/2/00
13:25
79.4
1.0

Result

9460
064

5.4
238

064
0.10

23300
126
91

28.1
16000

39.3
3900

583
0.11
24.7
1180

2.6
0.099

268
7,7

63.6
139

0.39

Flag

J
J

J
J
J

J

J
J
J

J
U
J
J

J
J

MEE01T
X117
Soil

mg/Kg
1 1/2/00
13:25
78.4
1.0

Resull

124600
1.2

142
197

0.76
0.076
17600

127
89

39.9
16800

88.8
6100

544
0.13
26.4
1490

1.5
0.10
349
7-1

70.1
217

0.41

Flag

J
J

U
J
J

J

J
J
J

J
U
J
J

J
J

MEE01W
X118
Soil

mg/Kg
11/2/00
14:20
78.5
1.0

Result

448
0.83
2.0

14.6
0049
0.074
7600
242

1.8
18.1

26500
7.7

875
113

0092
249
95.5
9.6

0.15
246
14.9
334
338
2.8

Flaq

J
J

U
U
J
J

J

J
J
J

J

J
J

J

MEE01X
X119
Soil

mg/Kg
11/2/00
14:35
75.1
1.0

Result

11000
057
6.1
317

0.63
0.074
3680
16.7
6.5

19.8
17800

13.4
3720

436
Oil
208
1250

1.1
! 0.099

328
103
27.5
622

0.059

Flap,

UJ
J

U
J
J

J

J
J
J

UJ
U
J
J

J
U

MEE01Y
X120
Soil

mg/Kg
11/2/00
15:40
76.3
1.0

Resull

8240
1.0
9.1
155

0.46
0079
15900

766
32.0
57.5

19800
84.1

3160
316
021
65.4
874
1.7

010
494
116
535
959

3.5

Flag

J
J

U
J
J

J

J
J
J

J
U
J
J

J

imes background if background level is estimated.



CLARK OIL & REFINING COMPANY
HARTFORD. ILLINOIS

KEY SAMPLES
TABLE 8

nalytical Results (Qualified Data)

se *: 28678
i :
j. :
viewer :
e :

mple Number :
mpling Location :
ilrix:
i ts:
le Sampled :
ne Sampled :
iolids :
Jtion Factor :

ANALYTE

UM1NUM!
TIMONY
SENIC
RIUM
RYLLIUM!
DMIUM
I.CIUM
ROMIUM
BALT
PPER
>N
\D
GNESIUM!
NGANESE
RCURY:
KEL
TASSIUM;
.ENIUM
VER;
DIUM
M.LIUM
slADIUM
C
<VNIOE

Page 3

SDG:MEE01B
CLARK OIL
LIBRTY
J. GANZ
DECEMBER 12, 2000

MEE01Z
X121
Soil

mg/Kg
11/02/2000

15.50
88.0
1.0

Result

3950
0.52
0.77
40.6
0.17

0.070
879
6.9
2 9
7.3

4690
4.3

972
30.6

0.090
7.9

372
0.98

0.090
207
3.3

12.2
' 16.3

0.050

Flaq

UJ
U

J
U

J

UJ
u
J
J

u

MEE020
X122
Soil

mg/Kg
11/02/2000

16:50
83.2
1.0

Result

5200
0.53
076
56.5
0.24

0.070
.2320

9.3
36
9.9

7740
7.4

1400
228
0.10
10.8
643

0.98
0.090

344
5.3

12.0
276

0.050

Flaq

UJ
U

J
U

J

UJ
u
J

u

MEE021
X123
Soil

mg/Kg
11/02/2000

16:55
95.2
1.0

Result

1630
0.45
066
26.6

0.090
0.060

556
5.7
30
4.0

3480
2.7

633
34.9

0.070
8.1
140

0.84
0.080

167
20

10.4
102

0.050

Flag

UJ
U

J
u

J

UJ
u-
J
J

u

MEE022
X124
Soil

mg/Kg
11/02/2000

17:10
74.8
1.0

Result

' 5620
0.58
40
125

0.59
0.43

149000
47.1

7,1
45.1

12500
73.7

7220
418

0,16
19.8

1180
1.1

0.10
353
3.0

25.2
427

0.060

Flag

UJ
J

J

J

UJ
U
J
J

U

MEE025
X125
Soil

mg/Kg
11/9/00
10:00
76.2
1.0

Background
Result

11400
061

3.3
171

0.83
0080
4230
158

* 5.6
201

16400
206

2630
372

0.10
• ' 149

1090
1.5

0.10
195
11.7

'25,6
' 66.7

Flag

J

U

J
J
J
J
U
J

J

MEE026
X126
Soil

mg/Kg
11/9/00
10:25
83.8
1.0

Result

4280
0.51
0.75
50.1
0.35

0.070
1560

7.8
3,8
8.1

7740
5.9

1470
48.4

0050
9.9

422
1.6

• 0.090
206
50

13.3
25.1

Flag

R
U

J
U

J
J
J
J
U
J
J

MEE027
X127
Soil

mg/Kg
11/9/00
12.00
75.6
1.0

Resull

14400
0.64

7.4
187

0,93
0.16

11300
86.0
9.1

25.2
23300

45.2
3860

825
018
22.3

1420
1.8

0.10
346
15.4
34.9
92.4

Flag

J

J

J
J
J
J
U
J

MEE028
X128
Soil

mg/Kg
11/9/00
12:15
708
1.0

Result

14100
0.65

7.8
322
1.0

0.15
9900
18.1
86

26.9
21900

18.7
5190

473
010
233

2370
1.2

0.11
354

13.3
34.7
70.5

•

Flag

R

J

J
J
J
UJ
U
J

MEE029
X129
Soil

mg/Kg
11/9/00
15.45
76.9
1.0

Result

14700
0.60

5.3
256

087
0.080
7750
17.3
8.1

25.4
19900

21.5
4130
601

0070
21.7
1470

1.1
010
377
13.2
30.5
62.1

Flag

R

U

J
J
J
UJ
U
J

MEE02A
X130
Soil

mg/Kg
11/9/00
1600
74 1
1.0

Result

6860
065
50
161

051
0080
23900

11.4
8.4

16.3
17300

13.8
8360
516

0090
21.6
1320

1.2
011
443
99

21.7
48.3

Flag

J

J
U

J:!!.

J

j :;-.
UJ
u
J

No results reported from Laboratory,
ilighled entries are at least three times background, some will be ten times background if background level Is estimated.



CLARK OIL &
SAMPLE

SAMPLE DEPTH APPEARANCE

XI 01 0.0' -0.5' Tar like substance.

X-:02 9' -1V Med. tan silty clay, nydrcarbon
odor.

X103 1'-3' Lt. tan, sandy, silty loam w/
gravel

XI 04 13' -15' Med. grey, clayey, silt

X105 T-2.5 ' Cinders at top, then black clay w/
some silt

X136 9' -IV Dk. grey-green grey silt w/
v. f. sand.

X107 T-2.5' Dk. grey - black, silty clay

X1CI8 4' -6 ' Med. grey silty clay

REFINING COMPANY
DESCRIPTIONS

Table 9

TVA READINGS (units) LOCATION
PID FID

9 25 Hawthorne St. west of levee Just
south of old waste water lagoon #1.

8 44 Deep sample in above location.

1 3 Center of old Clark Oil dump, now used
by Hartford for dirt, rock, concrete, etc.

12.5 51 Deep sample In above location.

3.5 22 North of former TEL building

92 900 Deep sample in above location.

20 1400 Within bermed containment area of
tank 35-1 & 35-2.

11 315 Within bermed containment area of
tank 162 (formerly 10-2).

X1C9 T - 3' Dk. brown-Dk. grey silty clay 4 570 Near NE corner of south tank farm
Ambient air in bore hole south of Hawthorne St.

X11I) V - 3 ' Med.-Dk. grey clay.

X111 9' -1V Grey green silt w/clay.

X11:2 0.5' -V Black stained, oily, silty clay.

X1 1 3 V - 3 ' Med. grey clay w/ some silt

XVK 0.0' -0.5' Leaded Tank Bottom material
Black, stiff, slightly oily.

X1 1£i 6' - B' Med. grey-greenish grey silt

42 50 North of drum accumulation/storage
area In central portion of site.

20 150 Deep sample In above location.

17 7 Outside of SW corner of concrete

containment wall of tank TI-18.

12 2 NE corner of bermed containment area

of tank 120-2.

NA NA SE corner of leaded tank bottom pit.

40 12 South of leaded tank bottom pit.



CLARK OIL & REFINING COMPANY
SAMPLE DESCRIPTIONS (cont.)

SAMPLE DEPTH APPEARANCE

X116/X117 0.0' -0.5' Med.-Dk. brown silty, sandy clay.
(Dup of
X116)

X118 V - 3 ' Black fines of petroleum coke.

X119 8' -10' Med. grey clay mixed w/ yellow
brown clay.

X120 V - 4 ' Fill & gravel to 3', then black
silty clay.

X121 14' -16' Olive brown clay to 14.5', then
grey brown, med.-fine, sand w/
silt.

X122 8' -10' Van sand at top, then olive
brown clay.

X123 18' - 20' Med. -course brown sand.

X124 0.0' - 0.5' Med. brown, sandy, silty loam,
very fine silty sand. Moist

X125 V - 3 ' Med.-Dk. brown, silty, clay

X126 13' -15' Fine sandy silt from 12' -14.5',
then med.-course tan sand.

X127 2' - 4' Dk. brown-Dk. grey clay.

X128 145' -16' Dk. grey clay, petroleum odor
& stain.

X129 2' -4' Gravel from 0.0'-3.0', then Dk.
brown-Dk. grey clay.

X130 14' -16' Dk. grey-black,silry clay,
petroleum odor and stains.

Table 9

TVA READINGS (units) LOCATION
PID RD

NA NA In drainage accumulation ditch SE of
old (short) flare stack.

19 NA SW corner of unused area east of
coking area.

46 NA Deep sample in above location.

39 NA Just west of NW corner of Guard
Basin in SE corner of site.

18 NA Deep sample in above location.

NA NA NE corner of site.

NA NA Deep sample in above location.

NA NA Adjacent to NE corner of old API
separator north of guard basin. ^*—^

N A N A East of Roxana Water treatment Bldg.
Too wet & humid lor TVA east of Route 11 1 .

NA NA Deep sample In above location.

NA NA West of levee, west of old waste water
Too wet 4 humid lor TVA lagoon #2, north of Hawthorne St.

NA NA Deep sample in above location.

NA NA Immediately west of Bio-unit/API

Too wet & humid for TVA separator, west side of site.

NA NA Deep sample In above location
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APPENDIX P-14

HARTFOjRD REFINERY TRIANGLE SURFACE IMPOUNDMENT

Current Conditions Report
Premcor Refining Group, Inc. / Hartford, Illinois
Appendices/ 4/23/2003 / MMN/BRS



Premcor
Premier People.

Products and Services

The Premcor Refining Group
Hartford Refinery
201 East Hawthorne
Hartford, Illinois 62048-0007618-254.7301
618-254-6064 fax

jj <-? £) 5 'O O Q Q

NAl
' v -^ L

August 10, 2001

Illinois Environmental Protection Agency
Bureau of Land
Remediation Project Management Section
Site Remediation Program
1021 North Grand Avenue East
PO Box 19276
Springfield, IL 62794-9276

Re: April 10, 2001 IEPA Site Inspection by Mr. Chris Cahnovslcy

To Whom It May Concern:

Please find enclosed the Site Remediation Program Application and Service Agreement
(FORM DRM-1) for The Premcor Refining Group, Inc., Hartford Refinery Triangle
Surface Impoundment. This package is in response to the discussion between the
Premcor Refining Group, Inc. and the IEPA.

Please call me at 618-254-7301, Ext. 218 regarding this application.

Sincerely,

Massood Modarres
Environmental Engineer

cc: Mr. Chris Cahnovsky, ffiPA
File

RELEASABL£

AUG 2 o ?nm

REVIEWER i

AUG

K.:\massood\corres\site remediation applicationQ81001.doc 08/09/01 1:45 PM



Illinois Environmental Protection Agency
Bureau of Land
Remedial Project Management Section
1021 North Grand Avenue East
P.O. Box 19276
Springfield, Illinois 62794-9276

FOR ILLINOIS EPA USE:
LOG No.

n SSOO Advance Partial Payment Included

D DRJVI-2 SRP Form Included

O DRJVI-3 Request for Assessment Included

D DRM-4 Tax Credit Budget Plan Included

I.

Site Remediation Program Application and Services Agreement (DRM

Site Identification:

RECEIVED
-1) Form

UG \ 6 W
IEPA/BOL

Site Name: The Premcor Refining Group,Inc. Hartford Refinery Triangle Surface Impoundment

Street Address: 201 East Hawthorne _ _
. Hartford ZIP Code: 62048

County: Madison

Illinois Inventory I. D. Number: ILD041889023

Site Base Map Attached [•] Illinois EPA Permit(s):

LUST/IEMA Incident Number(s), if applicable: NA

Approximate Size of Site (Acres): 0-25

U.S. EPA I.D. Number : 1190500002

II. Remediation Applicant ("RA"):

RA's Name: Craig M. Kramer Tit|e: Refinery Manager

Company: The Premcor Refining Group, Inc.
Street Address: 201 East Hawthorne
City: Hartford State: ZIP Code: 62048

•Phone: (618) 254-7301 FEIN or SSN: 282-50-4441

I hereby certify that I am authorized to sign this application and services agreement. I certify that the proposed project meets the
eligibility criteria set forth in Section 58.1(a)(2) of the Environmental Protection Act (415 ILCS 5/58.1(a)(2)) and regulations """•
promulgated thereunder and that this submittal and all attachments were prepared at my direction. In consideration for the I l l inois
EPA's agreement to provide (subject to applicable law, available resources, and receipt of the advance partial payment) review and
evaluation services for activities carried out pursuant to Title 17 of the Illinois Environmental Protection Act (415 ILCS 5/58-58.12). I
agree to:

(1) Conform with the procedures of Title 17 of the Illinois Environmental Protection Act (415 ILCS 5/58 - 58.12) and
implementing regulations;

(2) Allow for or otherwise arrange site visits or other site evaluations by the Illinois EPA when requested;

(3) Pay any reasonable costs incurred and documented by the Illinois EPA in providing such services*; and

(4) Make an advance partial payment to the Illinois EPA for such anticipated services provided in Section V of this application.

As the Remediation Applicant, I understand that I may terminate this services agreement at any time, by notifying the Illinois EPA in
writing that services previously requested under the services agreement are no longer wanted. Within 180 days after receipt of the
notice, the Illinois EPA shall provide me with a final invoice for services provided until the date of receipt of such notification.

To the best of my knowledge and belief, this request and all attachments are true, accurate and complete. I hereby certify that I have
the authority to enter into this agreement.

Date. August 10.2001RA's Signature:

*In addition to the fees applicable under this Services Agreement, the recipient of a No Further Remediation Letter must pay
to the Illinois EPA a No Further Remediation Assessment in the amount of the lesser of S2500 or an amount equal to the costs
incurred by the Illinois EPA under this Agreement (35 IAC 740.615).

IL 532 2546
LPC 565 Feb-2000



. Project Objectives:

A.

B.

C.

D.

Release Letter Requested.

Please complete one of the
subsections by checking applicable
boxes and including otherv
information (if necessary, additional
information may be attached to this
application form):

Identify any support services being
sought from the Illinois EPA in
eiddition to the review and
evaluation services (if necessary,
additional information may be
attached to this application form):

Anticipated Schedule

Identify the current and post-
remediation uses of the remediation
site (if necessary, additional
information may be attached to this
application form):

[ [ Comprehensive No Further Remediation ("NFR") Letter

[•] Focused NFR Letter

Identify the focused contaminants of concern by checking the applicable box(es):

0 Volatiles n BTEX D pCBs [•] Metals

[•] Semivolatiles | | PNAs | | Pesticides

Other (identify):

Q 4(y) Letter

Identify the focused contaminants of concern by checking the applicable box(es):

n Volatiles G BTEX G PCBs G Metals

I | Semivolatiles | | PNAs | 1 Pesticides

Other (identify):

Identify the media of concern by checking applicable boxes:

| 1 Soil | | Sediments Other:

Identify the actions (e.g., drum removal, spill response, etc.):

[̂ | No additional support services are being sought

| | Assistance with community relations

| [. Environmental Remediation Tax Credit Budget Review (Attach DRM -4
application)

( ( Sample collection and analyses

( j Other (identify):

SRP Document Projected Date of Receipt by Illinois EPA

Site Investigation Report October 1,2001

Remediation Objectives Report October 1,2001

Remedial Action Plan . October 1,2001

Remedial Action Completion report November 1,2001

Current Use:
Petroleum Refinery

Post-Remediation Use:
Petroleum Refinery



IV. Written Permission from the Property Owner (check one of the applicable boxes and provide
additional information):

[".7] RA is the property owner of the remediation site identified in Section I of this application.

|~~| RA is not the property owner of the remediation site identified in Section I of this application.

Property Owner's Name:

Title:

Company: ;

Street Address: _____ , .

City: State: ZIP Code: Phone:

I hereby certify that the Remediation Applicant has my permission to enroll the site identified in Section I of this application into the
Illinois EPA Site Remediation Program. I certify that the Remediation Applicant and designated representatives have permission to
enter upon the indicated premises for the purpose of conducting remedial investigations or activities.

Owner's Signature: Date:

For multiple property owners, attach additional sheets containing all the informat ion above along with a signed, dated
certification for each.

V. Advance Partial Payment:

The Remediation Applicant shall select one of the following advance partial payment plans:

fiT] Plan 1: A S500 advance partial payment is included with this application. Please make the check payable to: "Illinois
Environmental Protection Agency". Please include "For Deposit in the Hazardous Waste Fund" and the Remediation
Applicant's FEIN or SSN on the check; or

I 1 Plan 2: Request that the Illinois EPA determine the appropriate partial payment (i.e.. approximately one-half of the total
anticipated costs of the Illinois EPA, not to exceed S5.000). A completed DRM-3 form ("Request for Assessment of Advance

, - Partial Payment for Anticipated Services'")-must accompany this application so that the Illinois EPA may determine the
appropriate advance partial payment specific to the services requested.

NOTE: Illinois EPA cannot refund payments without a legislative appropriation. Payment under Plan 1 accelerates the review proces!>
but increases the risk of forfeiting the payment if the applicant is ineligible. Payment under Plan 2 may result in a larger advance
partial payment when a final determination is made on the application, but it reduces the risk of forfeiture.

A If this application contains plans and reports for review and evaluation by the Illinois EPA, a
completed Form DRM-2 must also accompany this submittal.

The Illinois EPA it authorized to require this information under Section 415 ILCS 5/58-58.12 of [he Environmental Protection Act and regulations promulgated thereunder. Disclosure of this
information is required as a condition of participation in the Site Remediation Program. Failure to do so may prevent this form from being processed and could result in your application being
rejected. This form has been approved by the Forms Management Center. All information submitted as part of this Application is available to the public except when specifically designated by the
Remediation Applicant to be treated confidentially as a trade secret or secret process m accordance with the Illinois Compiled Statutes, Section 7(a) of the Environmental Protection Act, applicable
Rules and Regulations of the I l l inois Pollution Control Board and applicable Illinois EPA rules and guidelines.
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TRIANGLE SURFACE
IMPOUNDMENT

PREMCOR REFINERY
HARTFORD. ILLINOIS

NOTE: LOCATED IN T«7N. RBE. SEC. 34



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

2009 MALL STREET, COLLINSVILLE, ILLINOIS 62234

THOMAS V. SKINNER, DIRECTOR

618/346-5120
TDD 618/346-5155

July 25, 2001

The Premcor Refining Group
Attn: Bill R. Irwin, Environmental Supervisor
201 East Hawthorne
Hartford, Illinois 62048-0007

Re: 1190500002-Madison County
Premcor Refining Group
ILD041889023
FOS File

Dear Mr. Irwin:

On April 10, 2001, an inspection of the above referenced site was conducted by a representative
of the Illinois Environmental Protection Agency. The purpose of this inspection was to
determine the site's compliance with the Illinois Environmental Protection Act and 35 Illinois
Administrative Code 703, 721, 722, 724 and 728 regulations.

For your information, a copy of the inspection report is enclosed. Attached to this inspection
report are the results of samples that were taken at your facility during this inspection. The letter
"K" indicates that the constituent was not detected. The number preceding the "K" is the
detection limit, or the level at which the instrument can detect the constituent.

Please contact me at 618/346-5120 if you have any questions regarding this inspection.

Sincerely,

Chris N. Cahnovsky, Acting Regional Manager F I L E N U M B E R
Field Operations Section
Bureau of Land • RETAIN i.N F I L E

CNC:
Enclosure

PRINTED ON RECYCLED PAPER



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
BUREAU OF LAND/FIELD OPERATIONS SECTION

RCRA INSPECTION REPORT

GENERAL FACILITY INFORMATION

ISEPAID#: 110041889023^ !EP AID-#: 1190500002

acility Name: Premcor Refining Group, Inc. Phone #: 618/254-7301

ocation: 201 East Hawthorne P.O. Box 7 County: Madison

:ity: Hartford State: Illinois Zip Code: 62048-0007

egion: Collinsville Inspection Date: April 10, 2001 Time: 10:00-12:00

Weather:

TYPE OF FACILITY

otified As: G-1 Regulated As: G-5/D

TYPE OF INSPECTION
El: CME/O&M: CSI: X^ NRR: F/U to: / / CCI: PIF: CVI: CSE: CAP: Other:

NOTIFICATION INFORMATION (EPA 8700-12)
Dtification Date: 08/18/80 (initial) (subsequent)

PART A PERMIT INFORMATION (EPA 3510-3)
art A Date: 11/11/80 Amended: Withdrawn: 11/23/82

PART B PERMIT INFORMATION
irt B Submitted/Issued (circle one):

ACTIVE ENFORCEMENT
as the company been referred to: USEPA: IAGO: County State's Attorney:

ACTIVE ENFORCEMENT ORDERS
CAFO: Federal Court Order: / /

insent Decree: IPCB Order: 11/18/96 State Court Order:

TSD FACILITY ACTIVITY SUMMARY
Activity by
Dcess Code

D80 (2)

On Part A?

No

On Part B?

No

Activity ever
done?

Yes

Closed?

No

Being done
during insp?

Yes

Exempt per
35 IAC Sec:

No

On Annual
Report

1998 1999 2000

N / N / N

/ /

/ /

/ /

/ /

/ /

/ /

/ /

/ /

/ /



OWNER OPERATOR

-ime: Premcor Refining Group, lnc_._ Name:

•""dress: 201 E. Hawthorne_ Address:

. Hartford City:

-=>te: Illinois Zip Code: 62048 State: Zip Code:

Dne#: 618/254-7301 Phone #:

:RSON(S) INTERVIEWED- sTiTLE- ! PHONE*

j| Christian Project Manager/Burns and McDonnell 636/305-0077

Haug_ Environmental Protection Specialist 618/254-7301

•SPECTION PARTICIPANT'S) AGENCY/DIVISION PHONE #

•is Cahnovsky IEPA/BOL 618/346-5120

n^Jller IEPA/BOL 618/346-5120

hy Vieregge IEPA/BOL 618/346-5120

SPARED BY AGENCY/DIVISION PHONE #

-ii'is Cahnovsky EPA/BOL 618/346-5120

SUMMARY OF APPARENT VIOLATIONS
-~*EA

-**-

DPP

^CP

'"

-

SECTION

21 (a)

21 (e)

21(0
703.121(a)

725.131

725.1 51 (b)

X

X

X

X

X

X

X

AREA SECTION AREA SECTION

: Continuing Violation



1190500002 - Madison County
Premcor Refining Group
Date of Inspection: April 10, 2001
Prepared by: Chris Cahnovsky

NARRATIVE

On April 10, 2001,1 conducted a Compliance Sampling Inspection at Premcor Refining
Group in Hartford, Illinois. Members of the Illinois EPA sampling team were Tom
Miller and Kathy Vieregge. Present representing Premcor were Steve Haug and Paul
Christian, Project Manager for Bums and McDonnell.

Premcor's Hartford refinery is a coking refinery with a capacity to process 70,000 barrels
per day of heavy, sour crude. The refinery processes more than 60,000 barrels per day
(BPD) of intermediate and sour crude oils to produce more than 30,000 BPD of gasoline
and more than 21,000 BPD of diesel fuels. In addition, the refinery produces more than
1,000 BPD of asphalt, more than 800 BPD of liquefied petroleum and greater than 4,000
BPD of petroleum coke. The processes at Premcor include the crude unit, delayed coker
unit, fluid catalytic cracker, alkylation unit, reformer, distillate hydrodesulfurization unit,
total isomerization process, and the biological oxidation unit (wastewater treatment
process).

The purpose of this inspection was to obtain samples for laboratory analysis of the soils
and sludge in the Triangle Surface Impoundment. The Triangle Surface Impoundment is
located south of Tank 200-1. This impoundment measures about 130-foot by 180-foot by
13U- toot by 9-toot deep and covers an area about 8,450 ft'. The Triangle Surface
Impoundment is a manmade-diked excavation formed primarily of earthen materials. Per

"PremcoT, this impoundment contains crude oil tank bottoms. The surface impoundment
was covered with a dry crust of weathered petroleum hydrocarbons. The sludge under
the crust was a wet sticky oily sludge. Per Mr. Haug, no waste has been placed in this
impoundment in over 23 years. At this time, the Illinois EPA does not possess evidence
that the waste placed in this impoundment is subject to RCRA.

The samples were collected in accordance with the Bureau of Lands Sampling
Procedures Guidance Manual (1997) and the Site-Specific Sampling and Analysis Plan
Surface Impoundment by Tank 200-1, Premcor Refining Group Hartford, Illinois, April
2001. The SAP called for the collection of six samples. However, only two samples
were obtained due to the oily sticky nature of the soil/sludge and the difficulty in
collecting the samples. The Illinois EPA sampling team collected duplicate samples for
Premcor's consultants Bums and McDonnell.



1190500002 - Madison County
Premcor Refining Group
Page 2 of 3

The'samples were obtained using pre-clcar?exlstairi'lesssteel:atfguis. Sample X201 was"'
taken from the southeast coiner of the impoundment. The auger was advanced to the
bottom of the impoundment to collect a 0-6-inch sample of the bottom soil. The
impoundment was about three feet deep at this sampling location. Sample X202 was
taken from the middle of the west side of the impoundment. The auger was advanced to
the bottom to collect a 0-6-inch sample of the bottom soil. The impoundment was about
five feet deep at this sampling location. Both samples were placed in glass jars with
polyethylene lids. The sample containers were placed in a cooler of ice for transport to
the Agency's laboratories. The auger handle was decontaminated between use with
liquinox wash and a final rinse with de-ionized water.

A portion of the samples was sent to the Illinois EPA's Springfield laboratory for volatile
organic and semi-volatile organic analysis and the paint filter test. A portion of the
samples was also sent to the Illinois EPA's Champaign laboratory for total metal and
TCLP metal analysis. The Collinsville Office received the results of the samples on July
11, 2001. The detailed analytical results are attached to this narrative. Tables 1, 2 and 3
are a summary of the results.

Sample X201 exceeded the 35 111. Adm. Code 742: Tiered Approach to Corrective Action
Objectives, Tier 1 Soil Remediation Objectives for Residential Properties Ingestion
Exposure Route-Specific Values for Soils for Benzo(a)anthracene, Benzo(b)flouranthene.
Benzo(a)pyrene, Dibenzo(ah)anthracene and Arsenic. Sample X201 also exceeded the
Soil Component of the Groundwater Ingestion Exposure Route Values for benzene,
Ethylbenzene, Xylenes and Lead.

Sample X202 exceeded the 35 111. Adm. Code 742: Tiered Approach to Corrective Action
Objectives, Tier 1 Soil Remediation Objectives for Residential Properties Ingestion
Exposure Route-Specific Values for Soils for Naphthalene, Benzo(a)anthracene,
Benzo(b)flouranthene, Benzo(a)pyrene, Indeno(l,2,3-CD)pyrene, Chrysene,
Dibenzo(ah)anthracene, Arsenic and Beryllium. Sample X201 also exceeded the Soil
Component of the Groundwater Ingestion Exposure Route Values for Benzene, Toluene,
Ethylbenzene, Xylenes and Lead.

On April 12, 2001, Premcor began removing waste from the Triangle Surface
Impoundment. As of July 11, 2001 Premcor has removed the following from the
Triangle Surface Impoundment.

3010 barrels of oil recovered. This amount was recovered after the separation of
solids and liquids at the centrifuge. This material was sent to the crude unit for
re-refining.



1190500002 - Madison County
Premcor Refining Group
Page 3 of 3

5850 barrels of water recovered. This is the amount recovered after the separation
of solids from liquid and the centrifuge. The recovered water was reprocessed
through the Bio-Unit.

66 tons of AFCM were recovered from the centrifuge and injected into the
Delayed Coker Unit.

2500 barrels of slurried Triangle waste still on-site waiting to be processed at the
centrifuge.

1066 barrels of waste estimated to still be in the Triangle Surface Impoundment.

On July 23, 2001,1 spoke telephonically with Bill Irwin, Environmental Supervisor
of Premcor. Mr. Irwin and I discussed the possibility of Premcor entering into the
State of Illinois Site Remediation Program (SRP). Mr. Irwin stated that Premcor
intentions are to enter into the SRP for the clean up of the Triangle Surface
Impoundment. On July 23, 2001,1 mailed Mr. Irwin a copy of the SRP enrollment
application.



Table 1: Organic Tier 1 - Cleanup Objectives for Soil (mg/Kg)

CHEMICAL

"Naphthalene

'. -Methylnaphthalene

Acenaphthene

Anthracene

Dibenzofuran

Fluorene

Fhenanthrene

Flouranthene

Pyrene

B enzo(a)Anthracene

Chrysene

Benzo(b)Flouranthene

Benzo(a)Pyrene

Indeno( 1,2,3-CD)Pyrene

Dibenzo( AH) Anthracene

Berizo(Gffl)Perylene

Benzene

Toluene

Ethylbenzene

Xylenes

X201

7.6-

63

2.1

0.21K

2.1

6.6

22

2.0

17

15

0.26

1.3

4.5K

X202

290

14

14

8.4

26

130

17

150

17

TACO,

570

12,000

560

140

3,100

2,300

0.9

0.9

0.09

0.9

0.09

2,300

0.03

12

13

150

1. 35 111. Adm. Code Part 742: Tiered Approach to Corrective Action Objectives - Tier 1
Soil Remediation Objectives for Residential Properties.



Table 2: TCLP Metals Tier 1 Cleanup Objectives for Soil (mg/L)
Parameter/sample

(TCLP)
Antimony
Arsenic
Barium

Beryllium
Cadmium
Chromium

Lead
Mercury
Nickel

Selenium
Silver

Vanadium
Zinc

X201

0.006K
0.01 OK

0.96
0.001K
0.005K
0.005K

0.001K
0.077

0.010K
0.005K
0.005K

0.25

X202

0.006K
"0.013 ~ "

1.3
0.0012
0.005K
0.005K

0.001K
0.049
0.013

0.005K
0.005K

0.20

TACO,

0.006
0.05
2.0

0.004
0.005

0.1
0.0075
0.002
0.1

0.05
0.05
0.049
5.0

Table 3: Total Metals Tier 1 Cleanup Objectives for Soil (mg/Kg)
Parameter/sample

(TOTAL)
Antimony
Arsenic
Barium

Beryllium
Boron

Cadmium
Chromium

Cobalt
Copper

Iron
Lead

Mercury
Nickel

Selenium
Silver

Vanadium
Zinc

X201

1.1K
:^rftt"ff- -i • 3Si*jg§sj35*!N&s:« ••.•••

330
.18K
9.1K
.91K
6.4
5.1
23

6200
43

.10K
17

1.8K
.91K
23
90

X202

0.85K

200

7.1K
.71K

11
8.9
16

7700
17

,10K
15

1.4K
.71K

19
55

TACO,

31
0.4

5500
0.1

7000
78
270
4700
2900

—
400
10

1600
390
390
550

23,000

1. 35 HI. Adm. Code Part 742: Tiered Approach to Corrective Action
Objectives - Tier 1 Soil Remediation Objectives for Residential
Properties.



THE ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF LAND POLLUTION
_ „ RECEIPT., FOR._SAWPLBS_._.

_ A

Site Inventory t: l_ _/ SQQQQQQS Facility Name: frS^foff ftW/

Federal I.D. #: County:

Uu^r

Sample #:

Consisting of the
Indicated f
of Bottles Date Collected

\ /
plicate Samples requested: / y / Yes

T
No

Receipt for samples listed above is hereby acknowledged.
~

—y_,^ yr.^Lyii. 3
ure/t5wner/QBera tor/Agent

^L
Agency Representative

COMMENTS: yOf.

TiCle

Title Date

NOTE: V/hite Copy
Yellow Copy
Pink Copy

GS:TH:lhh:AC-XI

Division File
Regions
Owner/Operator/Agent

IL 5 3 2 - 1 7 5 2
i DP q n o i •) i *



\_IIUIM ui v-ujn/iij

(Analysis Request and Receipt for Samples)

Page of

Croundwater

File

IEPA Laboratory (circle one)
125 S. 1st Street ~~- -^ . B2S N. Rutledge Street

Champaign, IL 61820, 217/278-5858 Spftjgfield, IL 62702, 217/782-9780

Other Laboratory N*nie, Address; and Phone

Collection Information

Collector or Laboratory Comments

Receipt for Samples: Co ection of the above-listed sample(s) at the indicated site is areby acknowledgee

fl ... j /¥ ~7Lss
Signature/Title of Facility Representative, Date *y//fl/fi/ (~V/Zt~ ( S.C/i/Zi^. t^

Split(s) Offered^/ n Accepted?/^ f

Samplers (printed names and signatures)

Carriers: I certify that I receive
Relinquished by

(Sealer)

Sealer: I certify that I sealed the samples listed/above and I wrote my imtiaTs,tne date, ana the time on the seal(s).
Sealer's Signature & Initials Date Time (24 hr elk)

ding the aboye^rTvple(s) with the seal(s) intact and the sealer's initials and sealing date written on the seal(s).
Time (24 hr elk) Received by Date Time (24 hr elk)

To Container for Shipment

IL 532-2311
LPCS25



CAMPLE NUMBER
AMPLING POINT O E S C ,

ILLINOIS E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y

3105503
P R E M C O R REFINING GROUP X2Q1

-SUBMITTING S O U R C E # : 1190500002 SITE
A T E C O L L E C T E D : 010410

• pit ~i ;e ^ vF'tS"'Q vrvrxijrjr:u:r'-[ • - • • -^— •- .
.*/!• !••£•*• I k. f LJ I • V II W

^DMMENTS :
JNDING CODE : L°41

;AM TYPE CODE :

\TE RECEIVED : 010411
AB OBSERVATIONS :
.JJPERVISORS INITIALS : CED

TIME COLLECTED : 1045

— -- • - . - . " > . • -DELIVERED BY

AGENCY ROUTING DO

SAMPLING P R O G R A M

UPS ~:if~':

UNIT CODE :
SAMPLE PURPOSE CODE : 0 REPORTING INDICATOR

TIME RECEIVED : 0900 RECEIVED 3Y : PMD
TRIP BL SAM* :

NOTE : K = LESS THAN VALUE

10000 PH, FINAL TCLP EXT UNITS
'0318 SOLIDS,* WET SAMPL Z
>9023 MERCURY, SW84 D/WT MG/KG
4 9̂9 ARSENIC, TCLP SLD MG/L

,9102 BERYLLIUM, TCLP SLD MG/L
49105 CHROMIUM, TCLP SLD MG/L
49112 NICKEL, TCLP SLD MG/L
.9115 SILVER, TCLP SLD MG/L

49119 VANADIUM, TCLP SLD MG/L
"9581 CALCIUM, SW34 D/WT MG/KG
9705 SODIUM, SW846 D/WT MG/KG

97545 ALUMINUM, 5H3 D/WT MG/KG

9548 ARSENIC, SW34 D/WT MG/KG
.8463 BOKON,SW846 D/WT MG/KG
79580 CADMIUM, SW34 D/WT MG/KG
9594 COPPER, SW846 0/WT MG/KG

7 45 IRON,SW845 D/WT MG/KG
•'9*551 MANGANESE, SW D/WT MG/KG
9703 SELENIUM, SW8 D/WT MS/KG
,9706 STRONTIUM, SW D/WT MG/KG

9722 VANADIUM, SW3 0/WT MG/KS

4.9 A100CO PH,INIT TCLP EXT UNITS
55.2 P49134 MERCURY, TCLP SLD MG/L
0.10K P49100 ANTIMONY, TCLP SLD MF./L
0.010K ?49101 BARIUM, TCLP SLD MG/L

0.001K P49103 CADMIUM, TCLP SLD MG/L
0.005K P49109 LEAD, TCLP SLD MS/L
0.077 P49114 SELENIUM, TCLP SLD MG/L
0.005K P49113 THALLIUM, TCLP SLD MG/L

0.005K P49074 ZINC, TOT, SLD, TCLP MG/L
3730 P79650 MAGNESIUM, SW D/WT HG/KS
91K P00937 °OTASSIUM,SW D/WT MG/KG
1500 P79547 ANTIMONY, SW5 D/WT ̂ G/KG

7.6 P79550 BARIUM, SW846 D/WT MG/KG
9.1K P79556 BERYLLIUM, SW D/WT MG/KG
0.91K P79591 CHROMIUM, SW3 P/WT MG/KG
23 P79593 C08ALT,SW846 D/WT MG/K5

62CO P79649 LEAD,SW846 D/WT MG/KG
130 P79671 NICKEL, SW546 C/WT MG/KG
1.3K 079704 SILVER, SW846 D/WT MG/K3
22 P79712 THALLIUM, SW8 D/WT MG/KG

23 P79726 ZINC,Swa46 D/WT MG/KG

7.5
0.001K
0.006K
0.96

0.005K
0.024
0.010K
O.C10K

0.25
1 900
50Q
1 . 1 .<

330
0. 1 8K
6.4
5.1

43
17
0.9K
1,3K

90



AMPLE NUMBER
AMPLING POINT DESC.

ILLINOIS E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y

3105509
PREHCOR R E F I N I N G S»OUP X202

U3MITTING S O U R C E i f : 1190500002
ATE C O L L E C T E D : 010410

EG'T'5-9 9Y •-:— CA'-C- '
OMMENTS :
UNDING CODE : LP41
AM TYPE CODE :

ATE RECEIVED : 010411
AB OBSERVATIONS :
UPERVISORS INITIALS :

TIME COLLECTED

...«™.,,̂  D E L I V E R E D

SITE * :
1055 SAMPLING PROGRAM :

AGENCY ROUTING : 00 UNIT CODE :
SAMPLE PURPOSE CODE : 0 REPORTING IN-DICATOR : 3

CEO

TIME RECEIVED : 0900 RECEIVED 3Y : ?MD
TRIP 6L SAM# :

NOTE : K = LESS THAN VALUE

10000 PH, FINAL TCLP EXT UNITS
70318 SOLIDS, X WET SAMPL %
?9023 MERCURY, SW84 D/WT MG/KG
V9099 ARSENIC, TCLP SLD MG/L

;9102 BERYLLIUM, TCLP SLD MG/L
v9105 CHROMIUM, TCLP SLD MG/L
V9112 NICKEL, TCLP SLD MG/L
,9115 SILVER, TCLP SLD MG/L

»9119 VANADIUM, TCLP SLD MG/L
'9581 CALCIUM, SW84 D/WT MG/KG
'9705 SODIUM, SW346 0/WT MG/KG
>7545 ALUMINUM, SWS D/WT MG/KG

'9548 ARSENIC, SW34 D/WT MG/KG
'8463 BORON, SW846 D/WT MG/KG
'9530 CADMIUM, SW84 D/WT MG/KG
9594 COPPER, SW846 D/WT MG/KG

9645 IRON,SW846 D/WT MG/KG
9651 MANGANESE, SW D/WT MG/KG
9703 SELENIUM, SW3 D/WT MG/KG
9706 STRONTIUM, SW 0/WT MG/KG

9722 VANADIUM, SWS D/WT MG/KG

4.7 A10000 PH,INIT TCLP EXT UNITS
70.7 P49134 MERCURY, TCLP SLD MG/L
0.10K P49100 ANTIMONY, TCLP SLD MG/L
0.013 P49101 BARIUM, TCLP SLD MG/L

0.0012 P49103 CADMIUM, TCLP SLD MG/L
0.005K P49109 LEAD, TCLP SLD MG/L
O.C49 P49114 SELENIUM, TCLP SLD MG/L
O.C05K P49118 THALLIUMyTCLP SLD MG/L

. 0.005K P49074 ZIN C, TOT, SLD,TC LP MG/L
5300 P79650 MAGNESIUM, SW D/WT MG/KG
71< OQ0937 POTASSIUM, SW B/WT.MS/Ku
5200 P79547 ANTIMCNY,SW8 D/Wf MG / K G

4.6 P79550 BARIUM, SW846 D/WT MG/K3
7.1K P79556 .BERYLLIUM, SW, D/WT MG/KG
0.71K P79591 CHROMIUM, SW8 D/WT MG/KG
16 P79593 COBALT, SW846 D/WT MG/KG

7700 P79649 LEAD,SW846 P/WT MG/KG
130 P79671 NICKEL, SW846 D/WT MG/KG
•1.4K °79704 SILVER, SW846 P/WT MG/KG
22 P79712 THALLIUM, SW8 D/WT MG/KG

19 P79726 ZINC,SWS46 D/WT M.G/K3

7.1
O.OOK
0.006
1.3 "•"

0.005K
0.031
0.013
0.010K

0.20
3400
600
0 . 3 = K;

200
a. 32
11
8.9

17 *
15
0.71K
1 .4K

55



J\ U5> | not; ody< .. imerl.

Analysis Request and Receipt for Samples)
'age / of

'reject Manager's Name/Address/Phone #:
, c/o IEPA

II
USEPA I

'O I 6 o
Groundwater

File

IEPA Laboratory (circle o
2125 S. 1st Sired ^ 82S N. R Pledge Street
Champaign, IL 61820, 217/278-5858 ^Springfield, II 6270? 217/782-9780

Other Laboratory Na¥ne, Address; and Phone # Delivered by [23}

fo/X •S'JJ-'D
ase # (if applicable)

• ' : ' . >:'r-ii;i',^?lil^*Nll:jJij5tfi^,sJi

3

Field
Sample #

Collection Information
plit

y/n) illlcs

Date
Collected
& Sealed

Time
Collected
(24hrclk)

ime Sealed
(24hrc lk)

Sampler's
Initials Collector or Laboratory Comments

Seal
ntdct?
(y/n)

r--?.^B^rrgffiM

J/// mr

; . • ' : '; j'^.ifejH-^fe^lR*
Rceipl lor Samples: Collection of thSjabove-listed sampleis) al Ihe indicated site is hereby acknowledge

; I f ^ S - r J .X

ignalure/Title of Facility Representative, Date

Splil(s) Offered!^/ n Accepled?/y"jj

Sealer: I certily 'hall sealedtne samples lislei^Srjove and I wrote my initials, the date, and Ihe lime on the seal(s)
Sealer's Signature & Initials Date Time (24 hr elk)

amplers (printed names and signatures)

/>i,/Af'/2

s

Carriers: I certify that I receivecMhecorftaAner(s) holding the aboye^rTTple(s) with the seal(s) intact and the sealer's initials nnd sealing date written on the seallsV

Relinquished by^ ̂  /7 /^ ^ Date / / Time (24 hr elk)

(S«ler) Y^C/^^S^ j /Il/Ol OC?

Date Time (24 hr elk)

To Container for Shipment

L 532-2311
.PC S2S

Laboratory (.uSjQdian I certify than received the container holding tfte Above wmple(s) with Ihe seal integrity as indicated above ar\d tne seaTer s initials ana me date written on theseal(s) After being
received, this/i^esd same jatttple(s) witf be retaih^dbyjafcor'atory personnel at all HrViei oHoc3<ed in a secured area.; ' ' "• '' 't • • '
Printed Marrm, ̂ tgftature, artd Initials [071 > •;* l Date IDS] < ' j time 1061 (24 hr elk)! Sample Temp ("Cl I Supervisor releasing results (signature): DaT

. • _. /O -- -A . " i i ••*!», . . . - ' ' « ^ - - > '



P L E N U M B E R
=>LINS °OINT 3ESC.

ILLINOIS E N V I R O N M E N T A L PROTECTION A G E N C Y

0103317
tfAD I S ON / H A RT FORD/ P R EMC OR R E F I N I N G GROUP

FITTING S O U R C E * : 1190500002 SITE * :
E COLLECTED : 010410 TIME COLLECTED : 1025 SAMPLING P R O G R A M

_ E C T E D 3Y : CNC D E L I V E R E D BY : CNC
* E N T S : ., ,y,p Ĉ /S-VJ) ̂ /JR.CĴ lÛ ŷ WJ.JCl. P̂ .mw/_F-L A.S.H P 0 LNJX? AINT FILTER ..
DING COD'E : LP4T" " """" A G E N C Y ROUTING : -~ UNIT CODE :
TYPE CODE : SAMPLE PURPOSE CODE : F REPORTING INDICATOR

E R E C E I V E D : 010411 TIME RECEIVED : 1130 RECEI V E D BY : JIM
OB S E R V A T I O N S : 1 -320Z / 2-60Z / 2- 20Z TRIP 3L SAM* :

EP.VISORS INITIALS : CMC NOTE : K = LESS THAN V A L U E

i1 9 TOTAL ?C3 S
>94 PHENOL
!73 3IS(2-CHLOROETHYL)ETHER
J36 2-CHLOROPHENOL
5 6 6 1 , 3 - D I C H L O R O S E N Z E N E

'71 1 , 4 - D I C H L O R O B E N Z E N E
4 7 B E N Z Y L A L C O H O L
3 6 1 , 2 - D I C H L O R 0 3 E N Z E N E

iOO 2 -M=THYL?HSNOL

3 3 3 I S C 2 - C H L O R O I S O P R O P Y D E T H E R
00 4-METriYLPHENOL
2B N-NITROSO-DI-N-PPOPYLAMINE
96 H5XACHLOROETHA.NE

47 NITR03ENZENE
03 ISOPHORONE
91. 2-.NITP.OPHENOL
06 2,4-DIMETHYLPHENOL

47 3ENZOIC A C I D
78 3ISC2-CHLOROETHOXY)METHANE
01 2 , 4 - D I C H L O R O P H E N O L
51 1,2,4-TRICHLOROB5NZENE

96 N A P H T H A L E N E
00 4-CHLOROANILINE
91 H E X A C H L O R 0 3 U T A D I E N E
52 4 - C H L O R O - 3 - M E T H Y L P H E N O L

16 2 - M E T H Y L N A P H T H A L E N E
36 H E X A C H L Q R O C Y C L O P E N T A 0 I ENE
21 2,4,6-TRICHLO.ROPHENOL
37 2,4,5-TRICHLOROPHENOL

UG/KG : 100K
UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
U3/5
UG/G

UG/G
UG/G
UG/o
UG/G

UG/G
UG/G
UG/G
UG/G

\\rtfUG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

0. 21K
0.21K
0.21K
0.21K

0.21K

0.21 K
0.21K

0.21K
0.21K
0. 21K
C. 21K#

0.21K
0.21K
G.21K
0.21K

0.21K
0.21K
0.21K

7.6
0.21K
0.21K
0 . 2 K

63
0 . 2 1 K *
C.21K
Q.21K

\/-7 nf



-LE N U M B E R 0 1 0 3 3 1 7

^531 2 - C H L O R O N A P H T H A L E N E
303 2 - N I T R O A N I L I N E

,341 DI!^ = T H Y L ° H T H A L A T E
,200 A C E N A P H T H Y L E N E

626 2 ,6 -DINIT f?OTOLUENE
5,30 C. .5,.-NJ.LR.O AJU.L I.N.E,.., __.
- 2 6 5 A 'CE 7.i A ? H T H E N E

616 2 , 4 - D I N I T R C P H E N O L

.646 4 - N I T R O P H £ N O L
302 D I 2 E N Z O F U V A N
611 2 , 4 - D I N I T R O T O L U E N E

• 3 3 6 D I E T H Y L P H T H A L A T E

541 4 - C I - L O R O P H E . N Y L P H E N Y L E T H E R
381- F L U O R E N E
000 4-NITROANILINE
DOG 4,6-DINITRO-2-METHYLPHENOL

4-3ROMOPHENYL PHENYL ETHER
0 HZXACHLOR05ENZENE

)32 P E N T A C H L O R O P H E N O L
461 P H E N A N T H R E N E

!20 A N T H R A C E N E
11C DI-N-3UTYLPHTHALATE
376 F L U O R A N T H H N E
•69 P Y R E N £ -

31 3,3 ' - D I C H L O R 0 3 E N Z I D I N E
2 6 3 E N Z O ( A ) A N T H R A C E N E

3 2 0 C H R Y S E N E

00 3IS C 2 - E T H Y L H E X Y D P H T H A L A T
?""> D I - N - O C T Y L P H T H A L A T E
Z t̂̂ r 3 S N Z C C 3 ) F L ' J O R A N T H E N E

4 2 3 E N Z O C O F L U O R A N T H E N E

2473cNZO(A)?YREN=
'03 INDENO(1,2,3-CD)PYRENE

56 DI -3 E N Z O ( A H ) A N T H R A C E N E
y21 3 E N Z O C G H I ) P E R Y L E N E

UG/G
UG/3
UG/G
UG/G

UG/G
^ UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

'.J--,/-,
UG/G
UG/G
UG/G

U5/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

0.21K
C.21K
0.21K
G.21K

0.21K
0.21K
2.1
1.4KP

0.21K
2.1
C.21K
0 . 2 1 K

0.21K
6.6
0.21K
0.35K*

0.21K
0.21K
0.21K
22

0.21K
0.21K .
2.0
17S

o . p 1 <•
0 , 2 1 K
8.5
15

0 . 2 1 '<
0.21K
2.4
0.21K

4.0
0.26*
0.59?
1.3*

- . - A C C E P T A B L E Q U A L I T Y C O N T R O L C O U L D N O T
3 3 T A I N E D F O R THIS A N A L Y T E .

BE

U C E P T A 5 L 5 Q U A L I T Y C O N T R O L C O U L D N O T B E
' ' B T A I N E D F O R T H I S A N A L Y S I S P O S S I B L Y D U E T O

4 T R I X E F F E C T .



LE 0103317

THIS S A M P L E W A S A N A L Y Z E D A F T E R T H E 3 0 D A Y
H O L D I N G P E R I O D .
4 1 8 C H L 0 3 0 M E T H A N 5
413 S R O i l O I E T H A N E

I 75 V INYL C H L O R I D E
5 1 1 C H L O R O E T H A N E
4 2 3 M E T M Y L E N E C H L O R I D E
5 5 2 A C E T O N E

;S3 T R I C H L O R O F L U O R O N E T H A N E
2 7 7 S R O M O C H L O R O M E T H A N E
j41 C A . R 3 0 N D ISULF IDE
501 1 ,1 - D I C H L O R O E T H Y L E N E

.96 1 , 1 - D I C H L O R O E T H A N E
5 4 6 T R A N 3 - 1 , 2 - D I C H L O R O E T H Y L E N E
393 C I S - 1 , 2 - D I C H L O R C E T H Y L E N E .
0 6 C H L O R O F O R M

5 3 1 1 , 2 - D I C H L O R O E T H A N E
i 9 5 2 - 3 U T A N O N E C M E K )
J06 1,1 , 1 - T R I C H L O R C E T H A N E
0 2 C A R B O N T E T R A C H L C R I D E

.91 M E T H Y L T E R T BUTYL ETHER
01 D I C H L O R O S R O M O K E T H A N i E
41 1 , 2 - D I C H L O R O P R O P A N E
r\ t r T ? _ . 1 T _ - » T / - i 4 | < > t 5 ' > l 3 5 - > , P C M C
— -» W ^ J I f — .* « V I l_ « V tri . .« — . t —

30 TRICHLOROETHYLENE
05-. CHLORODiaROMOMETHANE
II 1 , 1 , 2 - T R I C H L O R O E T H A M E
2 4 B E N Z E N E

99 T R A N S - 1 , 3 - D I C H L O R O P R O P E N E
7 6 2 - C H L O R O E T H Y L V I N Y L E T H E R
04 3 R O M O F O R H
33 4-M5

03 2-H£XANONE(M3X)
75 T E T R A C H L O R O E T H Y L E N E
16 1,1,2,2-TETPACHLOROETHANE
31 TOLUENE

01 C H L O R ' O B E N Z E N E
13 E T H Y L B E N Z E N E
2 8 S T Y R E N E
5 1 X Y L E N E

UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
•JG/3

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

4.5K
5.9«

4.5K
4.5K
4.5K
23K

4.5K
4.5K
4.5K
4. 5K

4.5K
4.5K
4. 5K
4.5<

4.5K
23<
4.5K
4.5K

4.5K
4. 5K
4.5K
4. 5K

4.5K
4.5K
4.5K
23

4.5K
0.5K
11K
4.5K

4.5K
4.5K
4.5<
4.5K

4.5K
120
4.5K
380

i O P R Q ° Y L 3 E N Z £ N E U G / G



~. E N U "13 E R : D103217

-̂  S.9UG/G FOUND IN L A B O R A T O R Y BLANK.
R03A6LE L A B O R A T O R Y CONTAMINATION.

A C C E P T A B L E QUALITY C O N T R O L

OULD NO" BE OB T A I N E D FOR
r-CB ANAL VSIS.

"~W-246 MiiTHOD 8260 QUALITY CONTROL CRITERIA

WAS NOT MET FOR THIS SAMPLE.

•0 TCLP COMPOUND A B O V E REGULATORY LIMITS
D E T E C T E D IN VOLATILE AND SEII-VOLATILE

NALYSIS.

OTAL NON-TARGET COMPOUNDS UG/G; 6200

Nf-'-TARGET COMPOUNDS INCLUDE;

3-SUBSTITUTED BENZENES
ALIPHATIC H Y D R O C A R B O N S

ISC. O R G A N I C COMPOUNDS
ESULTS OF PAINT FILTER TEST SHOW NO FREE ^/

.IQUIDS PRESENT. r>/x»



ILLINOIS E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y

PLE NUMBER : 0103318
.=»_:NG POINT DESC. : M A D I S O N / H A R T F O R D / P R E M C O R R E F I N I N G GROUP

MITTING S O U R C E - :
-. COLLECTED : 010410

SITE ff :
TIME COLLECTED : 1055 SAMPLING P R O G R A M

LcCTED 3Y : CNC D E L I V E R E D BY : CNC
MENTS : VOC/Siy-O.C-/PCB/T.XLP/;V»0-C-/T-Ct=' SV-O.CV-P-A-I-NT -FILTEP/ FLAS^ POINT
DING CODE : LP41 A G E N C Y ROUTING : — UNIT CODE :
.TYPE CODE : SAMPLE PURPOSE CODE : F REPORTING INDICATOR

E R E C E I V E D : 010411 TIME R E C E I V E D : 1130 R E C E I V E D BY : J I F
O B S E R V A T I O N S : 1-320Z/2-60Z/2~2OZ TRIP BL SUM* :

ERVISORS INITIALS : CMC NOTE : K = LESS THAN VALUE

51 9 T O T A L P C B S
6 9 4 P H E N O L
2 7 3 3 I S C 2 - C H L O R O E T H Y D E T H E R
536 2-CHLOROPHENOL
366 1 ,3-DICHLOROBENZENE

571 1 ,4-DICHLOROSENZENE
I47 BENZYL ALCOHOL
536 1 ,2-DICHLOR03ENZEN£
DOO 2-METHYLPHENOL

UG/KG 100K

3 1 3 ( 2 - C H L O P O I S O P R O P Y D E T H E R
4 - M E T H Y L P H E N O L

? S 3
)00

i96 H E X A C H L O R O E T h A N E

»47 NITROBENZENE
•08 ISOPHORONE
i'?1.. 2-NITROPHENOL
.05 2,4-DIMETHYLPHENOL

47 BENZCIC ACID
73 3IS(2-CHLOROETHOXY)METHANE

• 01 2,4-DICHLORO°H ENOL
51 1 ,2,4-TRICHLOROBENZENE .

96 .NAPHTHALENE
CO 4-CHLOROANILINE
91 H S X A C H L O P O B U T A D I E N E
5 2 4 - C H L O R O - 3 - M E T H Y L P H E N O L

16 2 - M E T r t Y L N A » H T H A . L E N E
3 5 H E X A C H L Q R O C Y C L O P E N T . A D I E N E
21 2 , 4 , 6 - T R I C H L O R O P H E N O L
S 7 2 , 4 , 5 - T R I C h L O R O P H E N O L

U G / G
U G / G
U G / G
U G / G

U G / G
Uf / fG / 5
U G / G
U G / G

U G / G
U G / G
U G / G
U G / G

U G / G
U G / G
U G / G
U G / G

UC / rb / b
U G / G
U G / G
U G / G

U G / G
U G / G
U G / G
U G / G

U G / G
U G / G
U G / G
U G / G

0.41 K
0.41K
0.41K
0.41K

0.41K

0.41K
0.41K

Q . 4 1 K
0.41K
0.4K
0. 41 K #

0.41K
0.41K
0 .41K
0.41 K

C . 4 1 K
0.41K
0.41K

22
C . 4 1 K
C . 4 1 <
0.4K

290
0.41K,*
0.41K
Q . 4 1 K



". E N U M 2 E 0 1 0 3 5 1 3

~*o1 2 - C H - O R O N A P H T H A L E N E
00 2 - N I T R O A N I L I N E

3 ^ 1 D I M £ T H Y L S H T H A L A T E
-200 A C E V A P n T H Y L E N E

0 2 6 2 , 6 - O I N I T R O T O L U E N E

~ 3 5 A C E N A P H T H E N E
16 2 , 4 - D I N I T R O P H E N O L

•'-46 4-NITSOPHENOL
02 D I R E N 1 3 F U R A N

611 2,4-DINITROTOLUENE'
.136 D H-THYLPHTHALATE

^41 4-CHLORO°HENYL PHENYL ETHER
331 F L U O R E N E
"00 4-NITRCANILINE
00 4,6-DIN!TRO-2-METHYLPHENOL

e%*f 4-SROMOPHENYL DHE\'YL ETHEP
00 H E X A C H L O R O B E N Z E N E

J32 PENTACHLOROPHENOL
461 P H E N A N T H R E N E

-20 A N T H R A C E N E
110 DI-N-3U-TYLPHTHALATE
~-7o F L U O R A N T H E N E
69 P Y R E M E

•) 3 -. '-i i I T Y ( 2 - Kj 7 y | y w T K 1 i 4 T ~

31 3 , 3 I - C l C r i L O R 0 3 E N Z I D I . M E
-.-26 3 E N Z O C A ) A N T H R A C E N E
3 2 0 C H R Y S E N E

30 3 I S ( 2 - E T H Y L H E X Y L ) P H T H A L A T . E
3''. D I - N - O C T Y L P H T H A L A T E
' Iff B £ NZ C C B ) F L U 0 RA N TH £N E

4 2 8 E N Z C ( K ) F L U O R A N T H E N E

2 4 7 3 S N Z O ( A ) ? Y R E N E
J3 I N D E N O ( 1 , 2 , 3 - C D ) P Y R E N E
. 3 6 D I B E N Z O C A H ) A N T H R A C E N E

5 2 1 3 = N Z O ( G H I ) P E R Y L E N :

UG/G
UG/G
U G / G
UG/3

UG/G
UG/G
UG/G
UG/G

UG/3
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

'jr,/^
UG/5
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

C.41K
G.41K
0.41K
0.41K

0.41K
O.MJC-SL

14
2.3K.S

0.41K
8.4
0.41K
0.41K

0.41K
26
G.41K
0.69KP

0.41K
0.41K
0.41K
130

14
0.41K
17
150*

0.41*
0.41K
89
140

0.41K
0.41K
23
0.41K

48
5.1*
7.9$
17*

A C C E P T A B L E Q U A L I T Y C O N T R O L C O U L D N O T 5 E
O B T A I N E D F O R T H I S A N A L Y T 5 .

A C C E P T A B L E Q U A L I T Y C O N T R O L C O U L D N O T BE
i T A I N E O F O R T H I S A N A L Y S I S P O S S I B L Y O U E T O
. T RI X E F F E C T .



-N U <* 3 E 1 0 3

H I S S A M P L E W A S A N A L Y Z E D A F T E R T H E 30 D A Y
O L D I N G P E R I O D .
15 C H L O R O M E T M A N E
13 3 R O M O M E T H A N E

75
11
Z 3

V I N Y L C H L O R I D E
C H L O R O E T H A N E
M E T H Y L E N E C H L O R I D E

5 2 A C E T O N E

3 ? T R I C H u O R O F L U O R O M E T H A N E
7 7 3 R O M O C H L O R O M E T H A N E
4 1 C A R B O N D I 5 U L F I D E
31 1 , 1 - D I C H L O R C E T H Y L E N E

? 6 1 , 1 - D I C H L O R O E T H A N E
4 6 T R A N S - 1 , 2 - D I C H L O R O E T H Y L E N E
9 3 C I S - 1 , 2 - 3 I C H L O P O E T H Y L E N E
3 6 C H L O R O F O R M

51
?5
36
D 2

1 , 2 - O I C H L O R O E T H A N E
2 - 5 U T A N O N E C M E K )
1 , 1 , 1 - T R l C M L O R O E T H A N E
C A R B O N T E T R A C H L O R I D E

? 1 M E T H Y L T E R T B U T Y L E T H E R
)1 D I C H L O R 0 3 R O M O M E T H A \ E
> 1 1 , 2 - D I C H L D R O P R O P A N £
: 4 C I S - l / 3 - D I C M L O R O P P O P ^ N F

J O T R I C H L O R O E T H Y L E N E
0 5 C H L O R - O D I B R O M C M E T H ANic
11 1 , 1 , 2 - T R l C H L O R O E T H A N E
:4 B E N Z E N E

>9 T R A N S - 1 , 3 - D I C H L O R O P R O P E N E
'6 2 - C H L O S O E T H Y L V I N Y L E T H E R
) 4 3 R O M O F O R W
; 3 ' 4 - M E T H Y L - 2 - P E N T A N O N £ ( M I 3 K )

!3 2 - H E X A N O N E ( M 3 < )
'5 T E T R A C H L Q R O E T H Y L E N E
6 1 , 1 , 2 , 2 - T E T R A C H L O R O E T H A N E

-1 T O L U E N E

H C H L O R 0 3 E N Z E N E
3 E T H Y L 5 E N Z E N E

.A S T Y R E M E
1 X Y L E N E

O P S O P Y L = E N Z E N E U G / G

UG/G
UG/G

-•; t'_,i?™

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
u r; / -

UG/G
UG/G
UG/G
UG/5

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G

10K
10GK

10K
10K
10K
52K

10<
10K
10K
10K

10K
10K
10K
10K

10K
52K
10K
10K

10K
10K
10K
10tc

10K
10K
10K
36

10K
10K
26K
10K

10K
10K
10K
160

10K
140
1G<
300

47



E N U M B E R : 0103315

CCEPTA3LE QUALITY C O N T R O L COULD
, OT BE O B T A I N E D FOR
^ C B ANALYSIS.

SW-346 METHOD 8260 QUALITY CONTROL C R I T E R I A
-'AS NQT~-MET F-OR-TH Î Ŝ-

slO TCLD COMPOUND ABOVE R E G U L A T O R Y LIMITS
ETECTED IN VOLATILE AND SEMIVOLATILE
,-NALYSIS.

OTAL NON-TARGET COMPOUNDS UG/G; 10GOC
\ION-TARGET COMPOUNDS INCLUDE;
"ISC. PNAS
ISC. .INE'ENES

U8STITUT£0 BENZENES
SSTITUTED BENZENES

_IPHATIC H Y D R O C A R B O N S
•(ISC. O R G A N I C COMPOUNDS

ESULTS OF PAINT FILTER TEST SHOW NO FREE
LIQUIDS PRESENT.



£-•>•'. •» ::-.i-?--
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3-25
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RARE
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1190500002 - Madison County
Premcor Refining Group
FOS

DIGITAL PHOTOGRAPH PHOTOCOPIES

Date: April 10, 2001
Time: 10:00-12:00
Direction: North
Photo by: Chris Cahnovsky
Photo Number:
1190500002-04102001-001

Date: April 10, 2001
Time: 10:00-12:00
Direction: Southwest
Photo by: Chris Cahnovsky
Photo Number:
1190500002-04102001-002



1190500002 - Madison County
Premcor Refining Group
FOS

DIGITAL PHOTOGRAPH PHOTOCOPIES

Date: April 10,2001
Time: 10:00-12:00
Direction: Southwest
Photo by: Chris Cahnovsky
Photo Number:
1190500002-04102001-003

Date: April 10, 2001
Time: 10:00-12:00
Direction: North
Photo by: Chris Cahnovsky
Photo Number:
1190500002-04102001-004



1190500002 - Madison County
Premcor Refining Group
FOS

DIGITAL PHOTOGRAPH PHOTOCOPIES

Date: April 10, 2001
Time: 10:00-12:00
Direction: East
Photo by: Chris Cahnovsky
Photo Number:
1190500002-04102001-005

Date: April 10, 2001
Time: 10:00-12:00
Direction: East
Photo by: Chris Cahnovsky
Photo Number:
1190500002-04102001-006



1190500002 - Madison County
Prsrncor Refining Group
FOS

DIGITAL PHOTOGRAPH PHOTOCOPIES'

Date: April 10, 2001
Ti;ne: 10:00-12:00
Direction: North
Photo by: Chris Cahnovsky
Photo Number:
1190500002-04102001-007



APPENDIX P-15

BULK STORAGE TANKS NORTH HISTORICAL INFORMATION

Current Conditions Report
Premcor Refining Group, Inc. / Hartford, Illinois
Appendices / 4/23/2003 / MMN/BRS



Clark Refining & Marketing,
Inc.

St. Louis, Missouri

Environmental Due Diligence
Evaluation and Liability Cost
Estimates Relative to Clark
Facilities: Refineries,
Terminals, Gasoline Stations,
and Pipeline

ENSR Consulting and Engineering

December 1994

Document Number 1684-004-150
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Storage or Disposal (TSD) facility. If such a permit was required, the Hartford Refinery would be
subject to costly corrective actions at all solid and hazardous waste management units. Based
on our 1990 inspection, the following areas were identified as representing principal areas of

. concern:

• Earthen stormwater ditches;

• Guard Pond;

• Duck Pond;

• Stormwater overflow area; and

• Bermed areas around storage tanks.

All of these areas appeared to contain significant, visible oil contamination as well as material
which could be defined as hazardous waste. While we considered potential RCRA permitting,
closure and corrective action as a major cost exposure to the refinery, there was no clear
indication of the timing of any such action. The Hartford Refinery had been operating as a
generator only and there was no evidence that the IEPA or the USEPA was planning to contest
that status in the near future.

Of a more immediate concern were the costs associated with managing wastes which could be
classified as hazardous based on the toxicity characteristic (TC), because of the then-recently
promulgated Toxicity Characteristic Leaching Procedure (TCLP). The new RCRA hazardous
waste characteristic rule would significantly increase the volume and therefore the cost of
hazardous waste management at the Hartford Refinery.

The TCLP regulations, promulgated on March 29, 1990, reclassified many solid wastes to
characteristic hazardous wastes. At the time of ENSR's 1990 study, the refinery was performing
TCLP analyses on selected wastes in an effort to identify TC hazardous waste. The new
regulations required that TC waste be managed by September 1990 as hazardous waste by large
quantity generators. The wastes of particular concern at the refinery were as follows:

Potential TC Hazardous Waste Required Action 'rf TC Hazardous

1. Tank water bottoms • Collect and treat in existing wastewater treat-
ment system

1684-004-150 3-3 December 1994



ENJK

2. Contaminated soil in bermed • Excavate and dispose
areas of storage tanks • Install facilities to prevent future contamination

3. Contaminated soil in stormwater * Excavate and dispose
ditches • Install sewer system

4. Contaminated sludge within the • Close and/or replace with treatment/storage
Guard/Duck ponds tanks

5. Guard Pond sludge disposal area • Close

ENSR believed that when Clark addressed the issues associated with proper management of the
wastes listed above, compliance with the TCLP regulations represented a significant compliance
and potential major cost liability to the refinery.

Based upon the 1990 assessment, current costs at the Hartford Refinery for management of
hazardous wastes were nominal, but new regulations and the potential for agency enforcement
of new regulations would likely substantially increase these costs over the next several years,
particularly in terms of addressing the five waste management issues listed earlier. Significant
increases in the volume of hazardous waste were expected as a result of the new TCLP
regulations. Major capital improvements for new methods of handling hazardous waste were
also expected in order to comply with the TCLP rules and possibly agency enforcement of
existing RCRA regulations. Due to the absence of TCLP test data on actual waste, ENSR was
not able to accurately estimate the relative magnitude of these increased costs. It was reported
to ENSR by Clarkthat TCLP testing had been conducted on the waste streams that were being
generated and that the overall financial impact of these TCLP results would be minimal.

Other issues and changes in 1990 at the Hartford Refinery were noted as follows:

• Water Quality: The 1990 study indicated that the Hartford Refinery's NPDES
permit for discharge of treated wastewater to the Mississippi River expires
February 29, 1993. During the first seven months of 1990, the refinery had
exceeded its permit limits 11 times. The exceedances were primarily (7 of 11
exceedances) attributable to a single upset which occurred in February, 1990.
This frequency of minor exceedances is typical of most industrial NPDES permits
and did not represent a major concern. It appeared that there were no
outstanding or unresolved regulatory issues of significance concerning water
quality matters at the Hartford Refinery based upon our 1990 assessment.
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elimination of the open ditches, cleaning of the Guard Basin, and the separation
of the process wastes from stormwater (i.e., no dry flow to the stormwater system
and Guard Basin) have removed these areas/units from potential regulation as a
hazardous waste TSDF and, in ENSR's opinion, has significantly lowered the
probability of the need for the refinery to obtain a RCRA permit. However, this
does not entirely eliminate possible future RCRA permit requirements, in our
opinion.

The past operating and waste management practices at the Hartford Refinery
have created other solid waste management units which may contain hazardous
wastes (either listed or characteristic) that may be considered hazardous waste
disposal sites. Such areas may include:

Duck Pond,
Stormwater Overflow area,
Guard Pond Sludge Disposal area,
Crude Tank Sludge Disposal area, and
Storage Tank Containment areas.

Each of these areas, based upon past operating and waste management
practices, may have received hazardous wastes in the past, in ENSR's opinion.
This situation could require Clark to comply with RCRA closure and post-closure
requirements, including facility wide corrective action for all solid waste manage-
ment units.

In November 1990, the IEPA representing USEPA performed a RCRA Facility
Assessment (RFA) (the first step in the Corrective Action process to determine
whether their has been releases of hazardous wastes or hazardous constituents)
at the Hartford Refinery. Soil and groundwater samples were taken at various
locations throughout the refinery to determine the presence of hazardous
constituents. The results (conclusions) of this RFA have not been made available
and it is believed that the situation has low priority within IEPA. While we continue
to consider potential RCRA permitting and Corrective Action a potential major cost
exposure, there is, as in the past, no clear indication of the timing of any such
action. Our assessment, based on our 1994 evaluation, is that although the
potential exists, there is a much lower probability for the agencies to bring the
Hartford Refinery into the RCRA permitting universe. Based upon our recent site
visit, the refinery is currently a generator only and there is no evidence that the
IEPA or the USEPA will contest this status now or in the future.
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Results of Current (1994) Study

Unlike the situation observed during our 1990 site visit, there had been several significant actions
taken by the Hartford Refinery regarding the areas of on-site contamination that had been
identified in our previous studies. The nine areas of on-site contamination previously identified
are listed below along with a brief summary of actions (or no actions) taken by Clark since 1990.

• Slop Oil Storage and Treatment Tank Area: As discussed in the summary of the
1990 study and observed in our most recent site visit, the refinery has modified
its "slop oil" storage and recycling system. This has resulted in improved
housekeeping especially within the area of the wastewater treatment plant
(generally resulting from the new enclosed equalization tanks which replaced the
old API separator, enclosing the old forebag and DAF unit, and construction of
a containment dike around #4 Agitator tank). However, the areas within the
containment berms of the slop oil (recycle oil) interim storage tanks (R-16, R-13,

. 10-1, 10-6,.and generally most of the 10's Tank Farm area) are heavily stained
with oily material which do not appear to have been addressed since our 1990
site visit.

• Guard Pond and Associated Stormwater/Oily Water Overflow Area: As discussed
earlier, the Guard Pond (along with the open ditch system within the refinery) has
been "cleaned" under the lEPA's voluntary closure program. This is a major
improvement at the refinery. However, based upon our recent site visit, the
stormwater/oily water overflow areas have not been addressed.

• The Duck Pond: The Duck Pond is adjacent to the Guard Pond and is of similar
size. However, refinery personnel have maintained that the Duck Pond has
always been a separate unit and has not received stormwater/process wastewater
flow in the past as did the Guard Pond. However, based upon ENSR's previous
studies and observations there is a significant probability that the Duck Pond did
receive process wastewater flow in the past either directly or as overflow from the
Guard Pond. Our opinion has not changed, based upon our recent site visit.

• Guard Pond Sludge Disposal Area: This is an area, adjacent to the Guard Pond,
where sludge from past dredging of the Guard Pond has been placed. No action
has been taken nor, according to refinery personnel, is any action planned relative
to addressing this area. "It is to be left in-place", according to refinery personnel.
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Lime Pits: These pits were used primarily in the past to store dewatered lime
sludge generated from the refinery boilers. Periodically, the lime sludge was
removed from the pits and disposed of in an area behind the old Asphalt Plant, en
the refinery's 'south' property. During our recent site visit, refinery personnel
indicated that the contents of the pits had been analyzed and were shown to be
non-hazardous. In addition, six (6) monitoring wells were installed in 1993 around
the pits and reportedly no contaminated groundwater was found in the area
downgradient of the pits.

Lime Sludge Disposal Area: This is an area, mentioned above, which was used
in the past for the disposal of lime sludge. Previous ENSR studies indicated that
this area may have been used occasionally for disposal of other refinery wastes.
However, this area has been sampled and showed "no constituents of concern,"
according to refinery personnel.

Crude Oil Tank Bottoms Disposal Area (Sludge Pit): This is a small diked area
which in the past was reportedly used for the disposal of tank bottom sludges.
According to refinery personnel, the area has been sampled, and tested non-
hazardous and nothing more is planned.

Tank Farm Containment Areas and Berms: Like most petroleum refineries, past
tank bottoms and water drains from crude and product storage tanks were spread
on the containment berms and discharged within the containment areas and
allowed to seep into the ground, respectively. In addition, there have been spills,
both major and minor, within a number of containment areas which have
accumulated over the years, resulting in potentially significant surface con-
tamination by oily materials. Based upon our recent site visit, a program has
been in place to address oily waste and soils within the tank farm containment
areas. According to Bill Irwin, this consists of removal of areas where oily
materials have saturated the soil and a program of applying bio-sludge (from the
refinery's biological treatment unit) to areas where oily material/soil are visible
within the tank farm containment areas. This program of bio-degradation of oily
soil has only recently begun such that results have not yet been established.
However, there are plans to continue this program over the long term with
periodic monitoring, and minimal maintenance.

Emergency Wastewater Treatment Ponds: In the past, several large
impoundment areas located adjacent to the Mississippi River were used for
emergency overflow from the wastewater treatment system either in heavy rainy
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periods or when the treatment system malfunctioned. Because these im-
poundments may have contained partially treated or untreated wastewaters in the
past, ENSR's initial studies were concerned with potential residual contamination
in these impoundment areas. According to our recent study, these impound-
ments have not been utilized for the last 10 years; and, no future action is
planned to address them.

Based upon the above, the Hartford Refinery has addressed and eliminated several major on-site
contamination concerns which were previously identified: the Guard Pond and open drainage
ditches. In addition, since our 1990 study, the refinery has reportedly sampled several of the
other areas identified as being suspect in our 1990 study and found the materials to be non-
hazardous waste. Additionally, the refinery has initiated a long-term program to address the oily
waste contamination within the tank farm containment areas. These activities have significantly
reduced the on-site contamination concerns and associated potential liabilities and should
continue to reduce them as the Hartford Refinery furthers its efforts to address these issues.
However, areas remain, as identified above, which have not been addressed or where there are
no activities planned, such as the Guard Pond Sludge Disposal Area, the Stormwater/Oily Water
Overflow Area and Duck Pond, along with the tank farm containment areas. Of these areas, only
the Duck Pond and possibly the tank farm containment area would have costs associated with
its cleanup which, if or when required, would involve an expenditure in excess of $2 million, in
our opinion.

In addition to the nine areas of potential surface soil contamination discussed earlier, there is the
continuing issue of subsurface gasoline-product contamination beneath the refinery and its off-
site migration to the northwest beneath the Village of Hartford. The Hartford Refinery continues
to abstract gasoline from recovery wells located both on the refinery property and from several
sites in the Village of Hartford. Since ENSR's 1990 study, the refinery has implemented several
improvements to the gasoline recovery program. An extensive vapor recovery system (VRS)
was installed within the Village of Hartford in order to increase gasoline recovery, reduce gasoline
vapors in the soil, and minimize or eliminate vapors from migrating into basements of houses.
In conjunction with the VRS, the Hartford Refinery installed and is operating a thermal treatment
unit on-site in order to treat vapors recovered from the VRS. Reportedly, the VRS and thermal
treatment unit have improved the recovery of gasoline and reduced soil vapors in the Village of
Hartford. Since they have installed the VRS, there have been fewer complaints from residents
and Clark is recovering an average of 400 barrels per month of gasoline, according to refinery
personnel.

Near future (1995) activities planned by the Hartford Refinery include the installation of a second
vapor recovery system (estimated at $450,000) and installation of additional liquid extraction and
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DATE OF LAST UPDATE: 5/98

RESPONSE PLAN COVER SHEET

Owner/Operator of the Facility: The Premcor Refining Group. Inc.

Facility Name: The Premcor Refining Group, Inc. Hartford Terminal

Facility Address: 201 E. Hawthorne, Hartford, Illinois 62048

Latitude: 38E 50' '

Longitude: 90E 06'

Facility Telephone Number: (618)254-7301

Largest Tank Capacity: 8.400.00 gallons

Facility Maximum Storage Capacity: 137,309,809 gallons

Number of Petroleum Product Storage Tanks: 73

Dun & Bradstreet Number: 199623414

Standard Industrial Classification (SIC): 2911

Worst-Case Discharge Amount: 8,400,000 gallons (5.020.000 gallons = maximum fill capacity)

Facility Distance to Navigable Water: approximately 1 mile (Mississippi River)

Substantial Harm Criteria

Does the facility transfer oil over-water to or from vessels and does the facility have a total oil storage

capacity greater than or equal to 42,000 gallons? YES for barge terminal only

Does the facility have a total oil storage capacity greater than or equal to 1 million gallons and within

any storage area does the facility lack secondary containment that is sufficiently large to contain the

capacity of the largest aboveground oil storage tank plus sufficient freeboard to allow for precipitation?

NO

Does the facility have a total oil storage capacity greater than or equal to 1 million gallons and is the

facility located at a distance such that a discharge from the facility could cause injury to fish and wildlife

and sensitive environments? YES

Premcorcvrpg.doc



DATE OF LAST UPDATE 5/98

HAZARD IDENTIFICATION
ABOVEGROUND BULK OIL STORAGE TANKS

, TANK
NUMBER

1-1

T-l-18

3-1

5-2

5-9

5-10

10-3

10-5

10-6

10-7

10-8

10-10

SUBSTANCE STORED

Sweet Naptha

Waste Oil

Light Cycle Oil

Light Cycle Oil

Road Oil

Treated Oil

Slop Oil

Xylene

Slop Oil

Xylene

#6 Fuel Oil

Light Cycle Oil

AVERAGE QUANTITY
STORED (GALLONS) \

0

10,000

56,406

71,221

93,061

72,450

370,209

181,786

232,207

200,140

110,712

368,109

^.TANK', '-.
', TYPE

Steel, FR

Steel

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

., YEAR
' INSTALLED

1961

1989

1956

1941

1954

1954

1941

1941

1941

1941

1941

1941

MAXIMUM
CAPACITY (GAL)

42,000

31,500

126,000

210,000

215,880

215,880

420,000

420,000

420,000

420,000

420,000

420,000

OIL
CLASSIFICATION

GROUP

II

III

III

! III

j I'1

\ III

III
1

II

; HI

II

III

I I I

CR - Cone Roof
FR - Floating Roof
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DATE OF LAST UPDATE 5/98

HAZARD IDENTIFICATION
ABOVEGROUND BULK OIL STORAGE TANKS

TANK
NUMBER

10-16

10-17

10-20

10-21

20-2

20-3

20-8

35-1

35-2

35-1

55-1

55-2

55-3

SUBSTANCE STORED

Slop Oil

Slop Oil

Sweet Naptha

Sweet Tip Feed

Coker Naptha

Coker Naptha

Alkylate

Premium Gasoline

Premium Gasoline

Sour Tin Feed

Gas Oil

Light Cycle Oil

#2 Fuel Oil

AVERAGE QUANTITY
STORED (GALLONS)

234,265

199,101

307,471

304,731

186,9! 4

113,582

114,664

310,275

262,642

810,993

159,358

634,347

1,130,430

, . TANK'/';
;',' TYPE

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, FR

Steel, FR

Steel, FR

Steel, FR

Steel, CR

Steel, CR

Steel, CR

YEAR
INSTALLED

1954

1954

1961

1962

1948

1948

1960

1957

1957

1960

1941

1941

1941

MAXIMUM
CAPACITY (GAL)

428,400

428,400

420,000

420,000

840,000

840,000

840,000

1,470,000

1,470,000

1,470,000

2,310,000

2,310,000

2,310,000

OIL
CLASSIFICATION
j GROUP-

III(

III

11

II

I!

; II

i "

II

II

1!

' III

IV

III

CR - Cone Roof
FR - Floating Roof
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DATE OF LAST UPDATE 5/98

HAZARD IDENTIFICATION
ABOVEGROUND BULK OIL STORAGE TANKS

TANK
NUMBER

80-1

80-2

80-3

80-4

80-5

80-6

80-9

80-10

80-11

120-1

120-2

120-3

120-4

120-5

120-6

SUBSTANCE STORED '

Asphalt

Asphalt

Asphalt

Full Range Oil

Gasoline

#1 Fuel Oil

Slurry

Diesel

Gasoline

Crude Oil

Crude Oil

Crude Oil

Gasoline

Gasoline

#6 Fuel Oil

AVERAGE QUANTITY
STORED (GALLONS)

1,407,266

1,119,573

2,274,888

751,054

1,015,630

1,108,201

1,636,026

854,227

1,415,372

3,093,919

883,281

1,291,836

3,575,890

2,358,692

4,005,918

TANK
• ' TYPE

Steel, CR

Steel, CR

Steel, CR

Steel, FR

Steel, FR

Steel, FR

Steel, CR

Steel, CR

Steel, FR

Steel, FR

Steel, FR

Steel, FR

Steel, FR

Steel, FR

Steel, FR

YEAR
INSTALLED

1941

1941

1941

1945

1949

1949

1952

1952

1953

1947

1947

1953

1953

1953

1953

MAXIMUM ,
CAPACITY (GAL)

3,360,000

3,360,000

3,360,000

3,360,000

3,360,000

3,360,000

3,360,000

3,360,000

3,360,000

5,040,000

5,040,000

5,040,000

5,040,000

5,040,000

5,040,000

OIL
CLASSIFICATION

GROUP -

; V

V

V

II

II

II

V

III

II

III

III

i III

II
(

II

i 1V

CR - Cone Roof
FR - Floating Roof
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DATE OF LAST UPDATE s/98

HAZARD IDENTIFICATION
ABOVEGROUND BULK OIL STORAGE TANKS

TANK
NUMBER

120-9

200-1

R-17

R-18

1

2

3

4

5

7

8

120-7

120-8

SUBSTANCE STORED

Natural Gas

Crude Oil

Slop Oil

Slop Oil

Unleaded Gasoline

Premium Unleaded Gasoline

#2 Fuel Oil

#2 Fuel Oil

Unleaded Gasoline

Ethanol

Nalco

Gas Oil

Naptha

AVERAGE QUANTITY, '
STORED (GALLONS) .

1,423,644

5,018,244

47,743

29,998

998,729

1,569,303

4,205,446

1,401,815

1,884,889

109,547

5,140

2,068,836

1,361,688

TANK
TYPE

Steel, CR

Steel, FR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, FR

Steel, FR

Steel, FR

Steel, FR

. YEAR
INSTALLED

1975

1975

1946

1946

1974

1974

1974

1974

1974

1985

1990

1957

1957

MAXIMUM .
CAPACITY (GAL)

5,040,000

8,400,000

94,500

94,500

1,722,000

4,242,000

6,930,000

6,930,000

4,242,000

45,360

9,994

5,040,000

5,040,000

OIL
CLASSIFICATION

GROUP , !

II

III

I I I

I I I

II

II

j III
i

I I I

II

: II

! H

III

II

CR - Cone Roof
FR - Floating Roof
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DATE OF LAST UPDATE 5/98

HAZARD IDENTIFICATION
ABOVEGROUND BULK OIL STORAGE TANKS

TANK
NUMBER '

120-10

120-11

A-2

A - l l

A-12

A-13

A-14

A-15

A-18

A-19

A-20

A-21

A-22

, , SUBSTANCE STORED

Gas Oil

#2 Stripper

Slop Oil

Slop Oil

Slop Oil

Slop Oil

Slop Oil

Slop Oil

Slop Oil

Slop Oil

Slop Oil

Slop Oil

Slop Oil

AVERAGE QUANTITY
STORED (GALLONS) "

2,261,038

1,638,360

20,000

19,301

24,433

23,092

5,371

4,241

40,246

49,675

60,091

44,845

59,514

TANK
' TYPE

Steel. FR

Steel, FR

Steel, HD

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

YEAR ,.
INSTALLED

1975

1975

1941

1946

1941

1941

1949

1950

1954

1954

1954

1954

1954

MAXIMUM
CAPACITY (GAL)

5,040,000

5,040,000

25,788

94,500

105,000

105,000

64,596

64,596

110,040

110,040

110,040

110,040

110,040

OIL
CLASSIFICATION

GROUP

III

I "

! in
i III

III
III
III
III
III
III
III

III
III

CR - Cone Roof
FR - Floating Roof
HD - Horizontal Drum
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DATE OF LAST UPDATE 5/98

HAZARD IDENTIFICATION
ABOVEGROUND BULK OIL STORAGE TANKS

. . , . .

TANK
NUMBER

T-57

T-145

T-56

T-55

T-72

T-171

PV-1007

SUBSTANCE STORED ,

#2 Oil Distillate

#2 Oil Distillate

H2 Oil Distillate

#2 Oil Distillate

Gasoline

DAF Floe

Waste Oil

AVERAGE QUANTITY :
STORED (GALLONS)

30,000

25,000

12,000

7,000

32,000

18,000

5,000

, TANK
' TYPE

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel, CR

Steel
Vessel

YEAR
INSTALLED '

1963

1982

1963

1963

1963

1995

1979

MAXIMUM
CAPACITY (GAL)

55,000

61,073

42,000

15,750

65,776

20,000

16,116

• OIL - '
CLASSIFICATION

, GROUP
t

III

III

III

I I I

II

III

III

CR - Cone Roof
FR-F loa t ing Roof
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DATE OF LAST UPDATE 5/98

HAZARD IDENTIFICATION
UNDERGROUND BULK OIL STORAGE TANKS

TANK
NUMBER

1

2

, SUBSTANCE STORED

Slop Oil

Slop Oil

AVERAGE QUANTITY V
STORED (GALLONS)

1,000

1,000

. 'TANK •'
v "TYPE

Steel

Steel

YEAR
INSTALLED ,

1974

1974

MAXIMUM
CAPACITY (GAL)

2,000

2,000

OIL
CLASSIFICATION

GROUP

III

III
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DATE OF LAST UPDATE 5/98

ABOVEGROUND BULK OIL STORAGE TANKS
SECONDARY CONTAINMENT

TANK NUMBER

1-1
5-10
10-20
20-8

T-l-18

T-3-1

5-2

t
f

5-9
10-16
10-17
A-ll
A-12
A-13
A-14
A-15
A-18
A-19
A-20
A-21
A-22

10-3 .

10-5

10-6
10-8
R-17
R-18

10-7

10-10

10-21

20-2

20-3

35-1
35-2

35-3

1

SUBSTANCE STORED

Sweet Naptha
Treated Oil
Sweet Naptha
Alkylate

Waste Oil

Light Cycle Oil

Light Cycle Oil

Road Oil
Slop Oil
Slop Oil
Slop Oil
Slop Oil
Slop Oil
Slop Oil
Slop Oil
Slop Oil
Slop Oil
Slop Oil
Slop Oil
Slop Oil

Slop Oil

MAXIMUM j ^SECONDARY CONTAINMENT |
CAPACITY (GAL) ~

42,000
215,880
420,000
840,000

31,500

125,000

21,000

215,880
428,400
428,400
94,500

- :;- -CAPACITY (GAL)--

924,000 I

34,650 I

137,500 1

231,000 1

471,240 II

105,000 II
105,000 i
64,596 !
64,596
110,040
110,040
110,040 \

i 1!
110,040
110,040

420,000

Xylene 420,000

Slop Oil 420,000
#6 Fuel Oil j 420,000
Slop Oil
Slop Oil

Xylene

Light Cycle Oil

Sweet Tip Feed

Coker Naptha

Coker Naptha

Premium Gasoline
Premium Gasoline

Sour Tip Feed

94,500
94,500

420,000

462,000 1

462,000 II

462,000 II

462,000 II

420,000 462,000 1

420,000 462,000 1

840,000 924,000 1

840,000 . 924,000 I

1,470,000
1,470,000

1,470,000

1,617,000 I

1,617,000 j
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DATE OF LAST UPDATE 5/98

ABOVEGROUND BULK OIL STORAGE TANKS
SECONDARY CONTAINMENT

l, TANK NUMBER

1 55-1
; 80-9

1 *«
55-3

II 80'5
II 120-9

80-1

80-2
'"" 120-6

ii 80-3
II

80-4

|| 80-6
II

80-10
T-57

^ T-56
™ T-55

II 8°"n

II 120-1

j 12°-2

1 ** 120-3

120-4

120-f

200-1

1

I
3

1
5

SUBSTANCE STORED

Gas Oil
Slurry

Light Cycle Oil

#2 Fuel Oil
Gasoline
Natural Gas

Asphalt

Asphalt
#6 Fuel Oil

Asphalt

Full Range Oil

#1 Fuel Oil

Diesel
#2 Oil Distillate
#2 Oil Distillate
#2 Oil Distillate

Gasoline

Crude Oil

Crude Oil

Crude Oil

Gasoline

Gasoline

Crude Oil

Unleaded Gasoline

Premium Unleaded
Gasoline

#2 Fuel Oil

#2 Fuel Oil

Unleaded Gasoline

"MAXIMUM:: r v : : %!;:.;

CAPACITY (gal)

2,310,000
3,360,000

2,310,000

2,310,000
3,360,000
5,040,000

2,260,000

3,360,000
5,040,000

3,360,000

3,360,000

3,360,000

3,360,000
63,000
42,000
15,750

3,360,000

5,040,000

5,040,000

5,040,000

5,040,000

5,040,000

8,400,000

1,722,000

4,242,000

6,930,000

6,930,000

4,242,000

j ; SECONDARY CONTAINMENT
V " ~ CAPACITY (gal)

3,696,000

2,541,000

5,544,000

3,696,000

5,544,000

3,696,000

3,696,000

3,696,000

3,696,000

3,696,000

5,544,000

5,544,000

5,544,000

5,544,000

5,544,000

9,240,000

1,894,200

4,666,200

7,623,000

7,623,000

4,666,200

J
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DATE OF LAST UPDATE 5/98

ABOVEGROUND BULK STORAGE TA^KS
SECONDARY CONTAINMENT

TANK NUMBER

7
8

120-8

120-7

120-10

120-11

A-2

T-145

T-171

PV-1007

T-72

SUBSTANCE STORED

Ethanol
Nalco
Naptha

Gas Oil

Gas Oil

Naptha

Slop Oil

#2 Oil Distillate

DAF Floe

Waste Oil

Gasoline

'•:••' •!•< vMAXIMUM: .
: CAPACITY (gal)

45,360
9,994

5,040,000

5,040,000

5,040,000

5,040,000

25,788

61,073

18,000

16,116

65,776 !

SECONDARY CONTAINMENT
:; ;?:CAPACflY (gal)

5,544,000

5,544,000

5,544,000

5,544,000

28,367

67,180

19,800

17,728

72,354

NOTES: Storage tank secondary containments were designed ito hold 100 percent of the volume of the largest tank contained within the
containment area, plus 10 percent for moisture accumulation. Secondary containment volumes were calculated based upon the design
^Decifications.

I
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APPENDIX Q-2

SUMMARY REPORT OF SPILLS
NOVEMBER 1995

Current Conditions Report
Premcor Refining Group, Inc. / Hartford, Illinois
Appendices/ 4/23/2003/ MMN/BRS



AREAH
ILLINOIS ENVIRONMENTAL PROTECTION

AGENCY SPILL NUMBER

941913,942188



SPILL #941913 - SIX INCH PUMP OCT LINE L2AX, HAWTHORNS AVHNUH

Incident Summary

This event was the result of a leak in the six-inch diameter Fluid Catalytic

Cracking unit pump out lina. Clark personnel noticed gasoil in the concrete

pit and culvert on the north side of Hawthorne Avenue. Clark excavated on the

south side of Hawthorne Avenue and' found that a six-inch diameter unit line

connected to Tank 120-7 was leaking. The total amount of material released

was estimated to be approximately 3500 gallons. The released product, seeking

the path of least resistance, accumulated in the concrete culvert located on

the north side of Hawthorne Avenue. The majority of the material was

recovered prior to excavating on the south side of the pipe conduit.

Remediation Effort

Clark personnel utilized vacuum trucks to recover free product and water from

the areas surrounding the release. Clark estimates approximately 12,400

gallons of product and water were recovered by this process. Recovered

product was rerun through the process units, while recovered water was treated

in the aggressive biological wastewater treatment process. Remediation of the

soil and sampling in this area was completed in conjunction with remediation

of Saill #942188.

clarkref.21



Spill #942138 - 10 Inch Suction Line Failure (FCC), Hawthorne Ava

Incident Summary

OIL September 25, 1994, Clark had a release from their 10 inch suction line for

the FCC unit while the line was being purged back to the charge tank for

repair work. Approximately 1,700 barrels of gasoil was released from the

concrete pit on the north side of Hawthorne Avenue and from the tunnel on the

south side of Hawthorne Avenue (Area H). Figure 21 shows the location of Area

H. Figure 22 shows the approximate release area in detail.

Remediation Effort

Clark personnel utilized vacuum trucks to recover free product from the areas

surrounding the release. Clark estimated approximately 1,400 barrels of

product were recovered during the initial phase of the remediation. Soil was

excavated to a depth ranging from approximately 6 inches to 1 foot along the

north side of Hawthorne Avenue. The presence of a high pressure gas line

located in the area prohibited excavation to greater depths. Soil was

excavated from depths of approximately 3 inches to 6 feet on the south side of

Hawthorne Avenue. Excavation depths near the tunnel were near 6 feet tapering

to approximately 3 inches at the lateral extent of the spill area. Figure 23

shows the approximate extent of excavation at this site. Approximately 1,000

cubic yards of oil saturated soil was excavated and disposed of at special

waste landfills. Copies of manifests are included'at'the end of this section.

Clark believes that the non-recoverable oil was removed with the excavated

soil so that the entire quantity of spilled material (1700 barrels), has been

removed from the site. Clark initiated a modified biological augmentation

program to remediate -the soil by applying activated sludge from the aggressive

biological wastewater treatment process to the area after removing the

contaminated soil. Soil samples were collected by Clark from the site on

seven dates from September 29, 1994 through October 13, 1995 to determine

levels of cleanup. Soil samples were analyzed for BTEX and PNAs. Figure 23

indicates the location of these samples. Table 7 summarizes the sampling

resiults for the seven sampling events. A copy of laboratory analytical

clj.rkref.21



reports follows at the end of this section. Clark does not believe that

~f) groundwater at the facility was impacted by this event and plans no additional

response for this area at this time.

clarkref.21



Table?
spill n 942188 -Ten Inch Suction Line Failure (FCC), Hawthorne Ave.

Summary of Soil Sample Results
Clark Refining and Marketing, Inc.

Hartford Refinery

Soil Sample:

Type of Sample:

Date Collected:

PARAMETER Units

VOLATILES

Benzene I'Q'̂ 9

"oluene ug'kg

Ethyltjeiuena Hg'k9

Total Xylenas |ig/kg

Total BTEX |jg/ka_

PNAs

Napthaisne mg'kg
Acenaptlilliy'ene mg/kg

Acenaplhene mg/kg

Flourena mg/kg

Plienanlhrena mg/kg

Anlhracena . mg/kg

Flouraritliane . mg/kg

Pyrene mg/kg

Qenzo(a)anthracene mg/kg

Chrysene mg/kg

Benzo(b)riuoranthene mg/kg

Benzo(k)iluoranlhena mg/kg

Benzo(a)pyrene mg/kg

Dibenzo(d,h)anthraceiiB mg/kg

Benzo(g,hJ)pery|ene mg/kg

ldeno(1.2.3.c.d)pyrene mg/kg

1

Surface

9/29/94

PQL

20,Q

20.0

20,0

200

20.0

0-25

(U5

0.25

0.25

0.25

0.25

0.25

0.25

. 0.20

0.25

0.25

0.25

0.25

0.25

0,25

0.25

Result

90,4

79?.9

644,3

5127.0i

66550

0.09

rib
ND

ND

0.42

ND

ND

ND

ND

ND

ND

ND

ND

ND

NP

ND

2

Surface

9/29/94

PQL

4.0

4,0

4.0

4.0

4 0

0,0$

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.04

0.05

005

0.05

0.05

0,0§

0.05

0.05

Result

ND

19,4

16,4

106.7

138.5

0,14

NO

0.05

ND

0.16

ND

ND

0.09

0.04

0.07

ND

ND

0.05

ND

ND

ND

3

Surface

9/29/94

PQL

2.0

2,0

2.0

2.0

2.0

0,05

005

0.05

0.05

0.05

0.05

0.05

0.05

0.04

0.05

0.05

0.05

0.05

0.05

0.05

0.05

Result

ND

NP

NO

10.9

10.9

0.07

NO

ND

ND

0.11

ND

0.06

0.10

ND

0.12

005

ND

ND

0;06

0.07

0.10

4

Surface

9/29/94

PQL

10.0

10,0

10,0

10.0

10.0

0,10
0,10

0.10

0.10'

0.10

0.10

-0,10

0.10

0.08

0.10

0.10

0.10

0.10

0,10

o.-lp
0.10

Result

42.1

3.54.2

195,1
1732.0

23234

1.70

NO

0.54

0.47

1.40

0.32

0.22

0.66

0.26

0.38

ND

ND

0.20

ND

NP

ND

5

Surface

9/29/94

PQL

'4.0

4-0

4,0

4.0

4.0

0.05

0.05

0.05

0.05

005

0.05

0.05

0.05

0 04

0.05

005

005

0.05

0.05 '

0.05

0.05

Result

ND

ND

ND

11.5

11.5

0,11

NO

ND.

ND

0.20

0.06

0.13

0.39

0.19

0.40

0.13

ND

0.34

ND

NP
0.23

6

Surface

9/29/94

PQL

4.0

4.0

4.0

4.0

4 0

0-05

0,05

0.05

0.05

0.05

0.05

0.05

0.05

0.04

0.05

0.05

0.05

0.05

q.os
0.05
D O S

Result

ND

ND

ND

' ND

ND

00?

ND

ND

ND

0.10

ND

ND

0.10

ND

005

ND

ND

0.05

ND

NP

005

7

Surface

9/29/94

PQL

4 0

4 0

4,0

4.0

4.0

0.05

Q.Q5

0.05

0.05

005

005

0.05

0.05

0.04

005

005

0.05

0 05

0.05

0,05

005

Result

ND

4 0

NO

17.7

21.7

ND

ND

NO

ND

ND

ND

ND

NO

ND

ND

NO

ND

ND

ND

NP

ND

PQL

mg/kg

ug/kg

ND

PNAs

Practical Quanlitallon Limit.

Milligrams per kilogram

Micrograms per kilogram

Non-Deled

Polynuclear aromatic hydrocarbons



Table 7 (continued)
Spill # 942188 -Ten Inch Suction Line Failure (FCC), Hawthorne Ave.

Summary of Soil Sample Results
Clark Refining and Marketing, Inc.
' Hartford Refinery

Soil Sample:

Type of Sample:

Dale Collected:

PARAMETER Units

VOLATILES

Benzene I'S^g

Ipluene I'g'kg

ettiylbenzBna. pg/kg
Total Xylenes ug/kg

Total BTEX ug_/K_a

PNAs

Naplhalene mg'kg

AcBn?pththyipn« mg/kg'
Acenapthena mg/kg

Flourene rng/Xg

Phanarilhrena mg/kg

Anthracene mg/kg

Flouranlheno nuj'KQ

Pyrene mo/kg

BenzQ(a)dnttuacena • mg/kg

Chrysene mg/kg

Benzo(b)fluoranlhena mg/kg

Benzo(k)fluoranlhene mg/kg

Benzo(a)pyrene mg/kg

Dibenzo(a,h)anthracene i mg/kp

Benzo(g.h,i)peryien». mg/Kg
ldeno(1,2.3.c.d)pyrene mg/kg

8

Surface

9/29/94

PQL

4.0

4.0

4.p

4.0

4.0

D 05.

0.05

0.05

0.05

005

0.05

0.05

O.Q5

0.04

0.05

0.05

0.05

0.05

0.05

005

0.05

Result

ND

HD

NP

ND

ND

o.oa'

NP

NO

ND

0.49

0.06

0.22

0.40

CM B

0.60

0.19

ND

0.34
0.16

0,17

0.19

9

Surface

9/29/94

PQL

20.0

2Q.O

20,0

20.0

20.0

0.10

0.10

0.10

0.10

0.10

0.10

0.1Q

0.10

a.oaa
0.10

0.10

0.10

0.10

. Q.10

P,1Q

0.10

Result

25 6

207-6

191,8

1515.0

1937.0

1.90

NP

0.60

0.76

2.30

0.53

0,35

1.30

Q.71

1.20

0.22

ND

ND

0.19

0,18

0,15

10

Surface

9/29/94

PQL

4 0

4.0

4,0

4.0

4.0

0.10

0,10

0.10

0.10

0.10

0.10

0.10

0.10

0.080

0.10

0.10

0.10

0.10

0.10
0,10 .

0.10

Result

7,5

16.7

20.7

191.8

236.7

5.20

ND

1 80

2.30

6.40

1.40

0.61

2.30

1.40

2.20

0.30

NO

NO.

ND

0,17

0.11

11

Surface

9/29/94

PQL

4 0

4.0

4,0

4 0

4.0

0.05

0.05

005

0.05

0.05

0 US

0.05

0 05

0.04

005

0.05

0.05

0.05

0.05

0,05

0.05

Result

18.4

31.2

45,0

4720

567.6

028

NP

009

0.05

0 22

ND

NP

0 12

ND

0.05

ND

ND

NO

ND

NP
ND

12

Surface

9/29/94

PQL

4.0

4.0

4,0

4 0

4.0

0-10
Q.10

Q 10

0 10

0.10

0.10

0.10
010

o.ooa
0.10

0.10

0.10

0.10

0.10

0,10
0.10

Result

ND

NP

NP

9.4

9.4

0.02

Q,02

003

ND

ND

ND

0.02

'NO
NP
NO

NO

ND

ND

ND

NP

ND

PQL - Practical Quanlilalion Limit

mg/kg - Milligrams per kilogram

pg/kg - Micrograms per kilogram

ND - Non-Pelecl : "*'•

PNAs - Polynuclear arornalic hydrocarbons



Table 7 (continued)
Spiii # 942166 - Ten inch Suction Line Failure (FCC), Hawthorne Ave.

Summary of Soil Sample Results
Clark Refining and Marketing, Inc.

Hartford Refinery

Soil Sample:

Type of Sample:

Date Collected:

PARAMETER Units

VOLATILES

Benzene H3'k9

'o|uene ug'^fl

Elhylbenzene Hg'kg

Total Xylenes 1'9/kg

Total BTEX ug/kg

PNAs

Naptha|ene mg/kg

Acenapthlhylena mg/kg

Acen^plhene mg/kg
rlourene mg/kg

Phenanlhrene mg/kg

Anlhracena mg/kg

Flouranlhqne , mg'kg

Pyrene mg/kg

Benzo(a)anthracene mg/kg

Chrysene mg/kg

Benzo(b)lluoranlhene mg/kg

Benzo(k)nuoranlliena mg/kg

Benzo(a)pyrene mg/kg

Djbenzo(a,h)arilhracene mg/kg

Benzo((j,h.|)parylene mg/kg

ldeno(1.2.3.c.d)pyrena mg/kg

1 A

Surface

10/05/94

PQL

4.0

4-0

4,0

4.0

4.0

0-01

0,01

0.01

0.01

001

0.01

0,01

0.01

0.008

0.01

0.01

0.01

001

• 0.01

0,01

0.01

Result

ND

6.6

10V0

53.1

69.7

0.01

NO-

NO.

ND

ND

ND

ND

NO

ND

0.02

ND

0.04

NO

ND

NO

ND

2 A

Surface

10/05/94

PQL

. 4.0.

4.Q

4.0

4.0

4.0

0,04

004

0,04

0.04

004

0.04

0.04

0.04

0.03?

004

004

0.04

0.04

0,04

0.04

0.04

Result

ND
NP
ND

5.0

5.0

ND

NO

NP

ND

ND

ND

NO

ND

ND

ND

ND

NO

ND

ND

ND

ND

3 A

Surface

10/05/94

PQL

4.0

4,0

4.0

4.0

4.0

o,01

0.01

0.01

001

0.01

0.01

0.01

0.01

o.ooa
0.01

0.01

0.01

0.01 <

001

0.01

001

Result

ND

NO

NP

ND

ND

ND

NO

ND

ND

ND

ND

NP

ND

ND

NP

NP

ND

NP

' NO

ND

ND

4 A

Surface

10/05/94

PQL

4.0

4,0

4.0

4.0

4.0

Q.,04

0,04

0.04

0.04

0.04

0.04

0.04

0.04

O.Q36

0.04

0.04

0.04

0.04

0.04

0.04

0.04

Result

ND

ND

NP

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NP

ND

5 A

Surface

10/05/94

PQL

4.0

4-0

4,0

4.0

4 0

0,02 -

0,02

0.02

002

002

002

0.02

0.02

0.02

0.02

0.02

0.02

0.02

002

0.02.

002

Result

ND

ND

NP

ND

ND

ND

NO

NQ

ND

ND

ND

NP

NO

ND

ND

ND

ND

ND

ND

NO

ND

6 A

Surface

10/05/94

PQL

40

4-0

4,0

4.0

4.0

0,02

0,02

0.02

0.02

002

002

0.02

0.02

Q.02

002

0.02

0.02

0.02

002

0,02

002

Result

NO

ND

5,0.

1fl.1

23.1

ND

NP

ND

ND

ND

ND

ND

NO

ND

ND

ND

ND

NO

ND
NP

ND

7 A

Surface

9/29/94

PQL

40

4.0

4.0

4 0

4 0

0-01

O.Q1

0.01

001

001

0 01

0.01

0.01

0.008

0 01

001

0.01

0.01

0.01

0-01

0 01

Result

ND

ND

4,1

27.5

31 6

0.0?

NP

ND

0.02

0 12

002

0.26

0.11

0.03

009

0 03

ND

ND

ND

NP

ND

PQL - Practical Quantitalion Limit.,

mg/kg - Milligrams per kilogram

pg/kg - Micrograms par kilogram

NP - Non-Delect

PNAs - Polynuclear aromatic hydrocarbons



Table 7 (continued)
Spill # 942188 - Ten Inch Suction Line Failure (FCC), Hawthorne Ave.

Summary of Soil Sample Results
Clark Refining and Marketing, Inc.

Hartford Refinery

Soil Sample:

Type of Sample:

Date Collected:

PARAMETER Units

VOLATILES

lenzene I'g'^fl

'o|uen.e I'Q/kg

Elhyltienzena HQ'kp

Tolal Xylenes ug/kg

Total BTEX ug/kg

PNAs

NaptMene mg/kg

AcBnaptiUhytani mg/kg

Acenaplhena mg/kg

Flourena mg/kg

^henanlhrene mg/kg

Anthracene mg/kg

Flourantiiena mg'Kg

Pyre no mq/kg

Beiuo(a)iiHluacerie - mglkg

Chrysena mg/kg

Benzo(b)(luoranlhena mg/kg

Benzo(k)fiuoranthena mg/kg

Benzo(a)pyrene mg/kg

Dibenzo(a,h)anthracene ' m.g'kg

Benzo(g,h.i)peryiene mg/kg
ldeno(1,2,3,c.d)pyrene .mg/kg

8 A

Surface

10/05/94

PQL

4.Q

4,0

4 0

4.0

4.0

002.

002

O.Q2

002

0.02

0.02

0,02

O.Q2

0016

0.02

002

0.02

0.02

0.02

0.02

0.02

Result

NO

ND.

NP

NO

ND

HO'

NP

004

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

ND

NO

ND

9 A

Surface

10/05/94

PQL

4.0

4.0

4,0

4.0

4.0

Q.Q-)

O.P.1

0.01

0 01

001

001

0.01

001

Q.008

0.01

0.01

0.01

0.01

0.01

0,91
0.01

Result

ND

14.7

17,6

11B.4

1 50,7

00?

NP

ND

ND

ND

NP

NP

NO

ND

ND

ND

ND

NP

ND

NP

ND

10A

Surface

10/05/94

PQL

4.0

4.0

4,0

4.0

4.0

0.0?

P,Q2

002

002

0.02

002

0.02

002

0.016

0.02

0.02

002

0.02

0.02

0,02

0.02

Result

ND

10-4

33,7

285.2

329.3

0.06

NP

0 04

002

0.05

0.02

0.1Q

0.10

0.03

ND

ND

ND

NO

NO

NP

ND

11 A

Surface

10/05/94

PQL

4.0

4 0

4,0

4.0

4 0

0.0)

0,01

001

0.01

001

0.01

0.01

0.01

O.QOB

0.01

0.01

0.01

0.01

001 -

0,Q1

0 01

Result

ND

ND

4,5

28.4

329

NO

NP

001

ND

ND

NO

Q.01

NO

NO

ND

ND

ND

ND

NP

NP
ND

12 A

Surface

10/05/94

PQL

4 0

4.0

4,0

4.0

4.0

0.01

0,01

001

0.01

0.01

0.01

0.01

' 0.01

0.008

0.01

0.01

0.01

0.01

0.01

0,01
0.01

Result

NO

NO

NP

ND

ND

0.03

NP

NO

ND

0 01

NO

p.02

001

ND

ND

ND

ND

NO

NO

ND .

ND

PQL - Practical Quanlitalion Limit

mg/kg - Milligrams per kilogram

1-ig/kg - Micrograms per Kilogram

ND - Non-Detect ' : '

PNAs - Polynuclear aromatic hydrocarbons



Table 7 (continued)
Spill # 942188 - Ten Inch Suction Line Failure (FCC), Hawthorne Ave.

Summary of Soil Sample Results
Clark Refining and Marketing, Inc.

Hartford Refinery

Soil Sample:

Type of Sample:

Date Collected:

PARAMETER Units

VOLATILES

Benzene H9A9

Toluene fa'kB

ethylbenzene Mg'kg

Total Xytenes pg'kg

Tolal BTEX pg/kg

PNAs

Naplha|ene mg/kg

Ace.naptiUhylena mg'kg

Acanaplhene ma/kg
rlourena mg/kg

Phenanlhrene mg/kg

Anthracene mg/kg

=louranthene mg/kg

Pyrene mg/kg

Benzo(a)dnlhracfine mg/kg

Chrysene mg/kg

Benzo(b)fluoranlhena mg/kg

Benzo(k)fluoranlh.ene mg/kg

Benzo(a)pyrene ' mg/kg

Dlbenzo(a,h)anthracena , mg/kg

Benzo(g,h,|)pery|ene mg/kg

ldeno(1.2.3.c.d)pyrene mg/kg

1 B

Surface

10/26/94

PQL

4.0

4.0

4,0

4.0

4.0

0.25

0.25

0.25

0.25

0.2S

025

0.25

0.25

• 0.20

0.25

0.25

025

0.25

' 0.25

0,25

0.25

Result

NO

ND

10,0

77.0

B7.0

1.80

ND

2.00

. 2.00

,6.40

1.50

1.6Q

. 2.60

ND

2.90

0.40

ND

ND

ND

NP

NP

2B

Surface

10/26/94

PQL

4.0

4-0

4.0

4.0

4.0

0,25

0.25

0.25

025

025

0.25

0.25

, 0.25

0.2Q

025

0.25

0.25

0.25

0 25

0.25
025

Result

NP

NO

NO
ND

ND

ND

NO

0.73

ND

ND

ND

0.60

1.60

0.47

0.32

ND

1.10

ND

NO

NO

NO

3 B

Surface

10/26/94

PQL

4.0

40

4.0

4.0

4 0

0,Q2

0-OZ

0.02

002

0.02

0.02

0.02

0.02

0.016

0.02

0.02

0.02

0.02 f

0.02

0.02

0.02

Result

ND

14,0

4.0

47.0

65.0

0,Q8

NO

0.04

NO

0.16

ND

0,24

0.27

0.13

0.24

007

0.06

0.19

ND

NO

NO

4 B

Surface

10/26/94

PQL

4.0

4.0

4.0

4.0

4.0

0-50

0,50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

050

050

0.50

0.50

0.50,

050

0.50

Result

NO

ND

9,0

141.0

150 0

1,60

NO

2,50

2.30

7.90

1.80

NO

3.00

1.30

200

ND

ND

0.67

ND

NP

ND

5 B

Surface

10/26/94

PQL

4.0

4.0

4,0

4.0

4 0

Q.Q1

001

0.01

001

001

0.01

0,01

0.01

0 008

0.01

0 01

0.01

0.01

o 01 •
001

001

Result

ND

10.0

ND .

7.0

17.0

Q,QT

NO

0.07

0 04

0 22

NO

0.04

0.16

ND

ND

ND

ND

NO

ND

NP
ND

6 B

Surface

10/26/94

PQL

40

4-0

4,0

4.0

4.0

0.02

0,02

0.02

0 02

002

0.02

0.02

0.02

0.016

002

002

0.02

0.02

O.Q2

0,02

002

Result

NO

ND

NP
60

60

Q.09

NP

ND

0 03

0.25

0 06

0.20

0.34

'NO

0.30

ND

ND

0.21

ND

NP

ND

7 B

Surface

10/26/94

PQL

4.0

4-0

4.Q '

4 0

4 0

0-0?

0.02

002

0 02

002

0.02

0,02

002

0.016

0.02

0.02

002

0 02

0.02

0,02

0.02

Result

NO

ND

NP

ND

ND

ND

ND

NO

ND

002

ND

Q.Q5

ND

NO

ND

ND

ND

NO

ND

NP

ND

PQL - Practical Quantitalion Limit.

mg/kg - Milligrams per kilogram

pg/kg - Micrograms per kilogram i

NO - Non-Oetect

PNAs - Polynuclear aromatic hydrocarbons

I Vj<oj«Eisa-H55wcnnwo<k \9-i2iaa



Table 7 (continued)
Spill # 942188 - Ten Inch Suction Line Failure (FCC), Hawthorne Ave.

Summary of Soil Sample Results
Clark Refining and Marketing, Inc.

Hartford Refinery

Soil Sample:

Type of Sample:

Dale Collected:

PARAMETER Units

VOLATILES

Qenzena |J9'^9

Toluene "9'"* 9

EUiylbenzana. I'U'kg

Total Xylenes pg/kg

Tola! STEX ug/Kg

PNAs

Naplhajenp mg/kg

Acenaplhlhylene. mg'kg

Acenaplhene. mg/kg

riourena rng/kg

Phenanlhrena mg/kg

Anlhracena ma/kg

Flom*nllieiiB mg/kg

Pyrenfl ma/kg

Benzo(a)anthracene • mg/ko,

Chrysena mg/kg

Benzo(b)fluoranlhena mg/kg

Benio(k)(luoranlhena mg/kg

Benzo(a)pyrene mg/kg

Dibenzo(a,h)anthracene ' rng/kg

Penzo(g,h.l)perylene mg/kg

ldeno(1.2,3.c.d)pyrene mg/kg

8 B

Surface

10/26/94

PQL

4.0

4,0

40

4.0

4.0

0,25

0.25

0.25

0.25

0.25

0.25

0 2 5

0.25

0.20

0.25

0.25

025

0.25

0.25

0.25

0.25

Result

4.0

46.0

31,0

215,0

296.0

4.60

NP

1 50

1.60

5.20

1.10

0.70

1 30

0.90

1.40

ND

ND

NO

ND

NO

ND

9 B

Surface

10/26/94

PQL

4 0

4.0

4,0.

4.0

4 0

0.03

0,03

0 0 3

003

0.03

0.03

U.U3

O.OJ

0.024

0.03

0.03

0.03

0.03

0.03

0,03

0.03

Result

ND

NO

NP
ND

ND

ND .

NO

0.15

ND

ND

ND

0.06

004

003

0.18

ND

ND

NO

ND

ND

ND

10 B

Surface

10/26/94

PQL

4 0

4.0

4,0

4.0 -

4 0

0.05

0,05

0.05

005

005

0.05

Q.Q5

0.05

0.04

0.05

0.05

0.05

0.05.

0.05

0,05

0.05

Result

ND

4.0

NP

ND

4 0

0.21

NP

0.16

ND

0.32

0 08

Q.14

0.12

ND

0.43

0.11

ND

0.88

0.13

.0,50

ND

11 B

Surface

10/26/94

PQL

4.0

4.0

4,0

4.0

4 0

0.05

0,05

005

0.05

O.QS

0.05

Q.05

0 05

0.04

0.05

0.05

0.05

005

O.OS '

0,05

0.05

Result

NO

32.0

NP

ND

320

0.13

NP

0 63

NO

ND

NO

ND

009

ND

0.19

007

ND

' 0.08

ND

NO

ND

12 B

Surface

10/26/94

PQL

4.0

4.0

. 4.0

4.0

4.0

0.05

0.05

005

005

0.05

0 05

0,05

0 0 5

0.04

0.05

0.05

0.05

0.05

0.05

0,05 '

0.05

Result

NO

6.0

NP

ND

60

0.09

NP

NO

ND

0.09

ND

.q.Q9
0 06

0.08

ND

ND

ND

0 OB

ND

ND
NO

PQL - Practical Quanlilation Limit

mg/kg - Milligrams per kilogram

pg/kg - Micrograms per kilogram

ND - Non-Delecl

PNAs - Polynuclear aromalic hydrocarbons



Table 7 (continued)
Spill » 942188 - Ten Inch Suction Line Failure (FCC), Hawthorne Ave.

Summary of Soil Sample Results
Clark Refining and Marketing/lnc.

Hartford Refinery

Soil Sample:

Type of Sample:

Date Collected:

PARAMETER Units

VOLATILES

Benzene I'g'Kg

Toluene " ug'kg

Elhylbenzene pg/Kg

Total Xylenes pg/kg

olal BTEX iK)/kg

PNAs

Naplhalene mg/kg

Actsnapthlhylene mg/kg

Acenapthene mg/kg

Flourene mg/kg

^henanlhrene mg/kg

Anlhracene mg/kg

F|ouranthene mg/Kg

Pyrene ' mg'kfj

Benzo(a)ar)thracerie mg/kg

Chiysene mcj/kg

Benzo(rj)fluoranthene mg/kg

Benzo(k)nuoranthene rng/kg

Benzo(a)pyrene mg'kg

Qlben/o(a,h)anthracene mg/kg

Beruo(<|,h,l)perylene mg/kg

ldeho(1.2.3.c.d)pyrene mg/kg

S 1

Surface

11/01/94

PQL

4.0

4.0

4.0-

4.0

4.0

0.05

0.05

0.05

0.05

0.05

005

0.05

005

0.04

005

005

0.05

0.05

0.05

0.05

005

Result

NO

-ND

NO '

ND

ND

0.12

US)
008

ND

024

ND

0.07

0.23

ND

o.oa
NO

NO

ND

NO

ND

ND

S 2

Surface

11/01/94

PQL

4.0

4-0

4.0

4.0

4.0

Q.2S

0.25

0.25,

025

025

0.25

0,25

0.25

0,20

0.25

0.25

0.25

0.25

0.25

025

025

Result

NP

NO
NO

16.0

160

NO

ND

4.80

3.20

14.80

3.30

1.90

7,40

2.30

3.30

ND

NP

ND

NO

NO

ND

S 3

Surface

11/01/94

PQL

4 0

4,0

4.0

4 0

4.0

0.05

0,05

0.05

0.05

005

005

0,05 .

0.0$

0,04

0.05

005

0.05

O.OS

0.05 -

0,05

005

Result

HP

ND

22.0

45.0

67.0

NO

NO

0.09

0.05

0.20

NO

NO

0.06

NO

ND

ND

ND

ND

ND

ND

ND

S 4

Surface

11/01/94

PQL

NA

NA

NA

NA

NA

0.02

0.02

0.02

002

002

002

0.02

0,02

0.016

002

002

0.02

0.02

002

0.02

002

Result

NA

NA

NA

NA

NA

ND

NO

ND

003

0.02

ND

0,Q7

0.03

NP

0.03

ND

ND

ND

ND

NO

ND

S 5

Surface

11/01/94

PQL

NA

NA

NA, '

NA

NA

0,02

0.02

0.02

0.02

0 02

002

0,02

0.02

0.016

002

0.02

0.02

0.02

0.02

0.02

002

Result

NA

NA.
NA

NA

NA

NO.

ND

NQ

0.05

004

NO

0.18

0,08

ND

ND

ND

NO

ND

ND

ND

ND

S 6

Surface

11/01/94

PQL

4.0

4 0

4.0

4 0

4 0 '

0.05

005

0.05

005

0.05

0.05

0,05

0-05

0,04

005

0.05

0.05

0.05

0.05

0,05

0.05

Result

NO

(4.0

100

900

104 0

0.14

ND

0,10

006

0.27

NO

0,05

0-13

ND

ND

NO

ND

ND

NO

ND

ND

S 7

Surface

11/01/94

PQL

4.0

4.0

4 0

4.0

4 0

0.01

0.01

001

001

001

0 01

0.01

'0,01
:o.ooa

0.01

001

001

0.01

0 01

0.01

001

Result

NO

ND

NO

50

5 0

ND

NO

ND

ND

ND

ND

NP

NQ

NO

ND

ND

NO

NO

ND

NO

ND

• PQL - Practical Quanlilalion Limit

mg/kg - Milligrams per kilogram

pg/kg - Micrograms per kilogram

ND - Non-Detect

HA - Not available

PNAs - Polynuclear aromallc hydrocarbons



Table? (continued)
Spill # 942133 -Ten inch Suction Line Failure (FCC), Hawthorne Ave.

Summary of Soil Sample Results
Clark Refining and Marketing, Inc.

Hartford Refinery

PQL - Practical Quantitation Limit

mg/kg - Milligrams per kilogram

ug/Rg - Micrograms per kilogram

ND - Nan-Detect

PNAs - Pclynuciear aromatic hydrocarbons

Soil Sampla:

Type of Sampla:

Data Collected:

PARAMETER Units

VOLATILES

Benzana . PS/kg

Toluene pg/kg

Ethylbflnzana- pg/kg

Total Xylenes MS/kg

Total BTEX ug/kg

PNAa

Napthafene mg/kg

Acanapththyleno • mg/Rg

Acenapthana rng/kg

Flourene mg/kg

Phenanthrene mg/kg

Anthracene mg/kg

FTouranthane mg/Rg

Pyrene- mg/Rg

S 3

Surface

11/01/94

PQL Result

S 3

Surface

11/01/94

' PQL

4.a- [ Na i 4.0
£

''• 4.0 ND 4.0
] 4.0 S.a I 4.0

4.Q

4.0

0.02

0.02

0.02

0.02

0.02

0.02

51.0 4.0

57.0 4.0

ND I 0.25

ND ! 0.2S

O.a5 j 0.25

ND

0.04

ND

O.OZ j ND
£

0.02 [ ND

0.25

0.25

0.25

0.25

J.2S

Benzo(a)arrthracena ' mg/kg I 0.01 S- • ND ! 0.20

Cnrysene mg/kg

Benzo(b)fluoranthene mg/kg

Benzo(k)fluoranthene mg/kg

Benzo(a)pyrans mg/kg

Oifaenzo(aji{anthracene mg/Rg

8anzof9,rr,i)peryfena mg/kg

Ideno(1,2,3.c,d)pyrene mg/kg

0.02

0.02

0.02

a.oz

0.02

ND 0.25

ND 0.25

ND ] 0.25

ND f 0-.25

ND 0.2S

0.02 | ND | 0.2S

0.02 ND j 0.25

Result

: ND
7.0

15.0

234.0

256.0

0.42

NO •

(J^S

ND

0.91

ND

ND

0.50

0.37

0.43

ND

ND

ND

ND

ND

NO



Table 7 (continued)
spill # 942188 - Ten Inch Suction Line Failure (FCC), Hawthorne Ave.

Summary of Soil Sample Results
Clark Refining and Marketing, Inc.

Hartford Refinery

Soil Sample:

Type of Sample:

Date Collected:

PARAMETER ' Units

VOLATILES

Beruans lig'kg

Toluene |J(j/kp

Ethyllieiuene u'j'kg

Total Xylenes ug/kg

Tolal BTEX ng/kg

PNAs

Naplhalane mg/kg

Acqnapththylene '"U'kfl

Acenaplhene mg/kg
:lourene mg/kg

Phenanlhrena mg/kg

Anlhracene mg/kg

FlciuranUiene rng/kg .

Pyrene rng/kg

Benzofajanlhracene rng/kg

Chrysene mg/kg

Benzo(b)fluaranlhene mg/kg

Denzo(k)lluoranlhena mg/kg

Denzo(a)|>yrena mg/kg

Dlbenzo(a,h)an(hr»<;en<| rnfj/kg

8enjo(g,li,l)parylen« rng/kg

kleno(1.2.3.c.d)pyrene mo/kg _

51 A

Surface

06/16/95

'PQL

4 0

4 P
4.Q

4.0

4 0

1.0

1-0

1.0

1.0

1.0

1.0

1.0

1,0
p. a
10

1.0

1.0

1.Q •

1-0

1.0

1.0

Result

ND

HD

' NO

5.0

50

NQ

NP

••J.S

1.9

2.5

3.2

2.4

1.2

6 2

58

1.3

ND

1.3

NP

ND

ND

62 A

Surface

06/16/95

PQL

4.0

4.0

4.0

4 0

4.0

0.05

005

0,05

O.OS

0 05

0.05

0.05

0.0$

0.04

0.05

005

0.05

O.OS

o.ps
0.06

0 05

Result

NO

44

ND

ND

4.6

ND

NP

, NO

ND

ND

ND

ND

0.0$

ND

ND

0.06

ND

0 0 5

up
NO

ND

53 A

Surface

06/16/95

PQL

4.0

,4.0

4.0

4 0

4.0

025

0 25

0,25

0.25

0.25

0.25

0,2!)

0.?5

020

0.25

0.25

0.25

025

0,25

0.2S *

0.25

Result

6.0

23.4

353

174.0

238.7

0.32

NP

0.46 .

0.49

1.10

ND

ND

0.48

0.39

0.44

ND

ND

NQ

NP'

ND

ND

54 A

Surface

06/16/95

PQL

4.0

4 0

4.0

4.0

4 0

0.60

0,6.0.

D.6Q

0.50

0.50

0.50

0.60

0.60

0.40

0.50

0.50

0.50

0.50

P,6.0

0.60

0 50

Result

8.5

42.6

47.6

558.0

656.6

ND

NP

ND

ND

0.78

ND

ND

0,94

0.60

0.82

ND

ND

NQ

ND

ND

ND

65 A

Surface

06/16/95

PQL

4.0

4,0

4.0

4 0

4.0

1.0Q

1.0Q

1.00

1.00

1.00

1.00

1.00

1.PO

0.80

1.00

1.00

1.00

1,00

1.oq

1 00

1.00

Result

ND

8,1

7.6

37.1

52.7

ND

ND

2.70

1 30

2.20

ND

1.20

4 ? P

4.10

5.20

ND

ND

ND

ND

ND

ND

66 A '

Surface

06/16/95

PQL

4 0

4.0

4.0

4.0

4.0

O.Q1

0.01

001

0.01

0 01

0.01

001

001

o.ooa
0.01

0.01

0.01

Q.Q1

0.01

0.01

0 01

Result

NQ

S3.

ND

9 6

17.9

0.02

ND

NQ

ND

0 02

ND

NQ

0.03

ND

005

ND

ND

ND

HP

ND

ND

57 A

Surface

06/16/96

PQL

4.0

4.Q

4.0

4.0

4 0

0.02

0 0 ?

0.02

002

0.02

0 02

0.0?

Q.Q?

0.016

002

0.02

002

0.02

P,02

0.02

0 02

Result

NQ

ND

ND

7.3

7.3

0 04

NP

NQ

ND

0 04

ND

0.04

q.o$

ND

ND

ND

ND

0 06

NP

NQ

NO

PQL

nig/kg

PQ/kfj

ND

PNAs

I \PROjeCTS\SU5SW03UWORK\SPROP

Practical Quantilalion Limit

Milligrams per kilogram

Micrograms per kilogram

Non-Delect

Polynuclear aromatic hydrocarbons

l



Table 7 (continued)
Spill # 942188 - Ten Inch Suction Line Failure

Summary of Soil Sample Results
Clark Refining and Marketing, Inc.

Hartford Refinery

Soil Sample:

Type of Sample:

Data Collected:

PARAMETER Units

VOLATILES

Benzana pg/kg
•

Toluene ' pg/kg

Ethyfbertzena pg/kg

Total Xylenes ' pg/kg

Total BTEX pg/kg

PNAs

Napthalena mg/kg

Acanaptfithylene mg/kg

Acenaptfiena mg/kg

Rourene mg/kg

Phenanthrene mg/kg

Anthracene mg/kg

FTouranthene- mg/kg

Pyrena mg/kg

Benzo{a)anthracene mg/fcg

Chrysene mg/kg

Benzo(b)fluoranthene mg/kg

Benzo(k)fluoranthene mg/kg

Benzo(a)pyrene - mg/kg

Dibenza(a,h)anthracene mg/kg

Senzo(g-,h,i)perylene mg/kg

ldeno(1.2.3,c,d)pyrene mg/kg

S3 A

Surface

OS/1S/95

I PQL

I

j «

i 4.0

4.0

4.0 •

4.0

59 A

Surfaca

i 06/16/95
I

Result I PQL

ND

ND

ND

NO

| 4.0

4.0

4.CE

4.0

ND 4.0

Result

i ND

9.6'

7,6 .

65.6

82.8

0.02 | ND [ 0.50 [ ND

0.02 ND [ 0.50

0.02
'

0.02

0.02

0.02

0.02

0.02

0X01 S

0.02

0.02

0.02

0.02

ND

NO

0.02

ND

ND

0.09

o.so.

0.50

0.50

0.50

0.50

0.50

ND I a.400
f

ND

0.02

ND

0.03

0.02 i ND |

0.02 | ND |

0.02 'NO i

0.50

0.50

0.50

0.50

ff.50

0.50

0.50 I

\ -ND

0.31

0.79

1.50

ND

o.sr
1.90

1.00

1.70

ND

ND

o.as

ND

KD

ND

PQL - Practical Quantitation Limit

mg/kg - Milligrams per kilogram

pg/kg - Micrograms per kilogram

NO - Non-Oetect

PNAs - Polynuclear aromatic: hydrocarbons

i:\projKts\94155\4031\wo<VspropO



Table 7 (continued)
Spill # 942188 - Ten Inch Suction Line Failure (FCC), Hawthorne, Ave.

Summary of Soil Sample Results
Clark Refining and Marketing, Inc.

Hartford Refinery

Soil Sample:

Type of Sample:

Dale Collected:

PARAMETER ' Units

VOLATILES

Benzene pg'kg

To|gon« wa'kg

:tliylbeniane 1'9'kg

Tolal Xylenes pg/kg

Tolal BTEX M9'kg

PNAs

Napthalene rng/kg'

Acpriap|hlhylene mg/kg

Acenaplhene mg/kg

Flourene mg/kfl

Phenanlhrene mg/kg

Anthracene mg/kg

Flpuranlliene mg/kQ

Pyrena mfl'k(J

li<jiuo(j)«iiilliracune mg/kg

Chrysene mg/kg

Beii2o(b)fluoranlhene rnfl/kg

Beiuo(k)lluoranlhene rng/kg

Benjo(a)pyrana ing/kg

Dibenzo(a,ti)anthracene. (DO'kg

Beri20(g,h,l)pery|ene mg/Kg

ldeno(1.2,3.c.d)pyrene mg/kg

51 B

Surface

08/01/95

'PQL

4.0

4.Q

4 0

4.0

4 0

0.60

0,69

0.6Q

0.50

0.50

0.50

Q.60

0 5 0

040

0.50

0.50

0 50

050

0,50

O.fiQ

050

Result

ND

ND

NQ

ND

ND

ND

ND

ND

NO'

' ND.

ND

ND

1.9

2.8

ND

1.3

ND

1.0

NP

0.67

ND

52 B

Surface

08/01/95

PQL

4.0

4.0

4.0

4.0

4.0

0.20

Q.20

0.20

0.20

020

0.20

0.20

• P. 20

0.16

0.20

0 20

0.20

0.20

0,20

0.20

020

Result

ND

ND

ND

7 6

7.6

NO

ND

ND

ND

ND

ND

ND

ND

NO

ND

ND

ND

NO

ND

ND

ND

53 B

Surface

08/01/96

PQL

4.0

4.0

4.0

4.0

4.0

0.20

Q.20

0,30

0.20

020

0.20

0.20

P,?P

0.16

0.20

020

0.20

0.20

0-20

0,20 '

0.20

Result

NQ

NP

NO

ND

ND

ND

ND
0 2 5

NO

ND

ND

0.27

0,91

1.1Q

ND

036

ND

Q.36

ND

ND

ND

64 B

Surface

08/01/96

PQL

4.0

4.0

4.0

4 0

4 0

0.20

0.2Q-

0.20

0.20

0.20

0.20

0.20

Q.20

0.16

0.20

0.20

0.20

0.20

P.?Q

0 20

020

Result

.NQ

NP

ND

15.1

15.1

ND

ND
NQ

ND

0.42

ND

NQ

0,99

1.20

NO

0.43

ND

0.41

ND

NO

ND

65 B

Surface

08/01/95

PQL

,20.0

200

20.0.

20 0

200

0.50

0.60

0.60

0.50

0.50

0.50

0.50

q 60

0.40

050

0.50

0.50

0.50

0 50

O.EO

0.50

Result

NO

ND

75.7

874 0

949.7

ND

NP

ND

ND

0.53

ND

NO

0.»

0 9 4

ND

ND

ND

ND

NP

NO

ND

66 B

Surface

08/01/95

PQL

4.Q

4.Q

4.0

4.0

4.0

O.OS

0,05

Q.Qfi

005

0.05

0.05

O.OS

0.05

004

0 05

005

005

00$

005

0.06

005

Result

ND

NO

NQ

ND

ND

NQ

NP

ND

ND

ND

ND

ND

NO

NO-*

ND

ND

ND

NQ

NP

ND

ND

67 B

Surface

08/01/95

PQL

4.0

4.«

4 0

4 0

4.0

0.06

Q.QS.

O.OS

005

005

0 05

0.05

0 0 6

0.04

0.05

0.05

0 05

0.05

0 05;

Q.Qfi

005

Result

ND

NO

NO

ND

ND

NO

NO

ND

ND

ND

ND

ND

NP

NO

ND

ND

ND

NO

NO

ND

ND

PQL - Practical Quantilalion Limit

mg/kg - Milligrams per kilogram

pg/kg - Micrograms per kilorjranr

ND - Non-Deled

PNAs - Polynuclear aromatic hydrocarbons



Table 7 (continued)
Spill # 942133 - Ten Inch Suction Line Failure

Summary of Soil Sample Results
Clark Refining and Marketing, Inc.

Hartford Refinery

Soil Sample:

Type of Sample:

Date Collected:

PARAMETER Units

IVOLATILES

Benzene- P9/kg

Toluene pig/kg

Ethylbenzene pg/kg

Total Xylenes Mg/kg

Total BTEX ug/kg

58 B

Surface

53 B

Surface

08/01/95 .' 08/01/95

PQL

! 4.0
•
; 4.0

: 4-.Q

4.0

4.0

PNAs

Napthafene- mg/kg

Acenapththylana rag/kg

Acanapthena mg/kg-

Flourene mg/kg

Phenantnrene mg/kg

Anthracene mg/kg

FTouranthena mg/kg

Pyrene- mg/kg

Benzo(ajanthracena mg/kg

Chrysene mg/kg

8enzo(b)fluoranthene mg/kg

Benza(k)fluorantnene mg/kg

Benzo^ajpyrene mg/kg

Dibenzofa.hjarrthracena mg/kg

Benzo^rtjijperyfena ^ ' mg/kg

ldeno(1,2,3,c.d)pyrene mg/kg

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.1 S

0.20

0.20

0.20

0.20

0.20

0.2Q

Raslilt

[ NO:

ND

ND

i.
PQL

4.0

4.0'

4,0

NO 4.0

NO 4.0

ND

ND

ND

. NO

ND

ND

ND

ND

0.42 i

ND

0.22

NO

ND

ND

O.Sd

a.so1

0.50

0.50

0.50 .

0.50

0.50

0.50

0.400

0.50

0.50

0.50

a.sa
a-.sa

0.27 Ch 50

0.20 NO 3.50

Result

ND

: ND

ND

ND

ND

ND

ND

ND

ND-

1.20

ND

a.72

2.40 ,

2.00

4.20

1.90

ND

1.SO

ND

0.75

NO

PQL - Practical Quantitation Limit

mg/kg - Milligrams per kilogram

pg/kg - Micrograms per kilogram

ND - Nan-Detect

PNAs - Palynuclear aromatic hydrocarbons



Table 7 (continued)
Spiii w 542'iBo -Teh inch Suction Line Failure (FCC), Hawthorne Ave.

Summary of Soil Sample Results
Clark Refining and Marketing, Inc.

Hartford Refinery

Soil Sample:

Type of Sample:

Date Collected:

PARAMETER Units

VOLATILES

Benzene H9'kg

Toluene • ug/kfj

Ethylbenzena pg'kg

Total Xylenes |ig/kg

Tolal BTEX pg/kg

PNAs

Naplhalane mg/kq

Acenaplhthylane mg/kg

Acenapthene rng/kg

Flourene rng/kg

Phenanlhrene rng/kg

Anlhracene mg/kg

F|ouranthe.ne n\9'l<Q

Pyrene * m3/kg

Benio(a)a.nlhrace.n$ rug/Kg

Chrysene mg/kg

Benzo(h)(luoranlhene mg/kg

Benzo(k)fluoranlhene rng/kg

Benzo(a)pyrene mg/kg

Dibenzo(a,h)anthracena '"il'^3

Benzo(g,h,l)perylene ing/kg

l(iano(1.2.3,c.d)pyrene rug/kg

S1

Surface

10/13/95

PQL

4P .

4.0

4.0

4.0

4 0

0.02

0.02

0.0?

0.02

0.02

0.02

002

P 02

Q.016

002

002

002

0.02

0.02

0!02

002

Result

HP'

ND

NP

ND

ND

ND

NP

NQ

ND

0.17

ND

.0.52

ND

0,12.

0.11

0.12

0.08

0.05

0.04

0.11

NO

S 2

Surface

10/13/95

PQL

4.Q

4.0

4.9

4.0

4.0

0.30

0.30

0,30

0.30

0.30

0.30

P,30

0-30 '

P.3P

0.30

0.30

030

030

Q.3Q

0.30

0.30

Result

NP

ND

4.7

4 B 7

53.4

NP

ND

NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NQ

ND,

ND

S 3

Surface

10/13/95

PQL

4.0

4.0

4.0

4.0

4 0

0.30

0,30

0,30

0.30

0.30

0.30

0,3.0

Q.3P

Q.3Q

0.30

030

0.30

Q.30

0.30,

0 30

0.30

Result

NP

ND

ND

ND

ND

NQ

ND

NO

ND

ND

ND

NP

ND

ND

ND

ND

ND

ND

ND

ND

ND

S 4

Surface

10/13/95

PQL

4,9

4.0

4-0

4.0

4.0

0.30

0,30

0.30

030

0.30

0.30

Q.30

P,30

P.30

0.30

0.30

0.30

0.30

0.30

0.30

0.30

Result

HD
ND

ND

ND

ND

ND

NO

ND

ND

ND

ND

NP

ND

NP

ND

ND

ND

ND

ND

NO

ND

S 5

Surface

10/13/95

PQL

4-0,

4.0

4.0

4.0

4.0

0.30

0.30

0.30

0.3Q

0.30

0.30

0,30

0.3.0

0.30

0 30

0.30

0.30

0.30

0.30

0.30

0 30

Result

5,4

6?.«

49,7-

345.0

462.6

NO

ND

ND

NO

0.51

ND

NP

NP

ND

ND

ND

ND

ND

ND

ND

ND

S 6

Surface

10/13/95

PQL

4.0

4-0

4.0

4.0

4.0

Q.Q1

0.01

Q.Q1

001

0.01

0.01

0,01

0.01

0,003

0.01

001

0.01

0.01

0.01

0.01

001

Result

NO

NQ
NO

4.4

4.4

NO

ND

ND

ND

0.02

ND

0,02

,ND
ND

0.02

0.03

NO

0.02

ND

0.02

002

S 7

Surface

10/13/95

PQL

4,P

4-0

4.0

4.0

4.0

030

0.3Q

0 30

030

0.30

0.30

0-30

0,30

0-30

0.30

0 30

030

Q.3Q

0 30

0.30

0 30

Result

ND

NO

ND

ND

ND

ND

NO

ND

ND

ND

ND

NP

ND

ND

ND

ND

ND

NO

ND

NO

ND

PQL - Practical Quantilation Limit

mg/kg - Milligrams per kilogram .•

pg/kg - Micrograms per kilogram

ND - Non-Detect

NA - Nol available

PNAs - Polynuclear aromatic hydrocarbons



Table 7 (continued)
Spill # 942188 - Ten Inch Suction Line Failure (FCC), Hawthorne Ave.

Summary of Soil Sample Results
Clark Refining and Marketing, Inc.

Hartford Refinery

Soil Sample:

Type of Sample:

Date Collected:

PARAMETER Unto

VOLATILES

Benzena • pg/kg

Tofuen0 Mg/kg

Ethylbenzene- Mg/kg

Total Xylenes Mg/kg

Total BTEX pg/kg

PNAs

S3 ! S 3

Surface Surface

10/13/95 , 10/13/95

PQL ; Result - PQL

: 4.0

i 4.a

ND

ND
i

': 4.0

4.0

4.0

ND

ND

ND

4.0

4.0f

4,0

4.0

4.0

Napthafene mg^kg | 0.10 ; ND [ a.3ft

Acenaptnthylena- mg/kg

Acenapthena mg/kg-

Flourene mg/kg

Pnenanthrene mg/kg

Anthracene mg/kg

Rouranthene mg/Rg

Pyrene • mg/kg-

Benza(a}arrthracena mg/kg

Chrysene mg/kg

Benzo(b)fiuoranthene mg/kg

8enzo(k)fluoranthene mg/kg.

Benzo(a)pyrene mg/kg

Dibenzo(a,ri)antriracene mg/kg

3enzo(g,tT,iJperyfene mg/kg

Ideno(1.2.3,c,d)pyrene mg/kg

0,10

0.1 Q

0.10

0.10

0.10

0.10

0.10

0.030

0.10

0.10

0.10

0.10

o.-fo

o.-io
0.10

ND

ND

ND

ND

NO

NO

0-14

0-.30-

0-.3CF

0.30

0.30

0.30

o.3a

0-.30-

ND '• 0-.30-

ND

ND

NC

ND

ND

ND ,

0.30

a. 30
0.30

0-.30-"

tt.30

0.30-

Result

ND

ND

' ND

ND

ND

ND

ND

ND

ND

0.95

ND

ff.3T

ND

0.43

0.69

0.47

ND

0.30

ND

ND

ND ! 0.30 ND

PQL - - Practical Qtfantitation Limit

rng/kg - Milligrams per kilogram

pg/kg - Micrograms per kilogram

NO - Nan-Detect

PNAs - Palynuclear aromatic hydrocarbons



Table 7 (continued)
// 942188 -Ten Inch Suction Line Failure (FCC), Hawthorne Ave.

Summary of Soil Sample Results
. Clark Refining and Marketing, Inc.

Hartford Refinery

PQL - Practical Quanlilation Limit

mg/kg - Milligrams par kilogram

pg/kg - Micrograms per kilogram

ND - Non-Deled

PNAs - Polynuclear aromalic hydrocarbons

Soil Sample:

Type of Sample:

Date Collected:

PARAMETER Units

VQLATILES

Jenzene U9A9

Toluene Pg'kg

Elhy|beruen.f> H9/KQ

Total Xylenes pg/kg

Tolal BTEX ug/kg

PNAs

Jajj lhalene mg/Kg

Acenapththylena mg'kg

Acanapthene mg/kg

Flourene mg/kg

Phenanlhrena rng/kg

Anthracene mg/kg

Fiouranthane mQ/kg

Pyrene mg/kg

Benza(a)cmtliracene mg/kg

Chrysene mg/kg

Benzo(b)fluoranlhene mg/kg

Beivzo(k)Huoranthena mg/kg

Benzo(a)pyrene rng/kg

Dibenio(a.h)anthr.ace.ne mg/kg

Benzo(g,h.l)perylene mg'kg

ldeno(1.2.3.c,d)pyrene mg/kg

1 C

10"

10/13/95

PQL

4.0

4.P

4,0

4 0

4.0

0.30

0,30

0.30

030

0.30

030

Q.30

0.30

0.30

0.30

0.30

0.30

0'.3Q'

0.30

0,30

0.30

Result

ND

ND

NP

5 9

5.9

ND

NP

NO

ND

ND

ND

NO

ND

ND

0.30

ND

ND

NO

NO

P,50

ND

2 C

10"

10/13/95

PQL

4.0

4.Q
4.0

4.0

4.0

0,05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.04

005

0.05

0.05

0,05

0,05

005

0.05

Result

ND

NP

1?-7

20.4

33.1

NO

NO

ND

ND

0.07

ND

NO

ND

0,10

ND

ND

ND

0.09

NO

0.08

ND

3 C

10"

10/13/95

PQL

4.0

4,0

4.0

4 0

4.0

P.Q5

0.05

0.05

0.05

0.05

0.05

'005

0.05

0.04

0.05

0.05

005

0.05

O.OS

0.05

005

Result
»

ND

ND

NP

ND

NO

ND

ND

ND

ND

ND

ND

NO

0.15

ND

ND

0.06

ND

ND

NO

0.1?

ND

4 C

10"

10/13/95

PQL

4.0

4.Q

4.0

4.0

4.0

0,3.0

0,30

Q.30

0.30

0.30

0.30

0.3Q

0.30

0.30 '

0.30

0.30

0.30

0.30

0.30

0.30

0.30

Result

ND

NO

NO

ND

ND

ND

NO

ND

ND

0.31

ND

0.36

ND

0.30

0.44

0.30

ND

ND

ND

0,47

ND

5 C

10"

10/13/95

PQL

4 0

4.0

4,0

4.0

4.0

O.OS

0,05

0.05

0.05

005

0.05

0.05

0.05

0.04

0.05

005

0.05

0.05

0.0$

p.05

0.05

Result

ND

ND

NP
ND

ND

NO

NO

NO

ND

007

ND

0,06

0.40

NO

O.OB

0.17

ND

0.08

ND

0.23

ND

6 C

4"

10/13/95

PQL

4-0

4.0

4.Q

4.0

4.0

Q.10

0,10

0.10

0.10

0.10

0.10

0.10'
0.10

o.oa
0.10

0.10

0.10

0.10

0.10

0.1Q

0.10

Result

ND

ND

NO

ND

ND

ND

ND

NO

ND

0.27

ND

0.1§

'0.97

ND

020

022

0.25

0.15

ND

P.&3

023

7 C

10"

10/13/95

PQL

4.0

4 0

4,Q

4 0

4 0

0.30

0,30

0.30

0.30

0 30

0.30

0.30'

0.30

Q.3Q

0.30

0.30

0.30

0.30

0.30

0,3Q

Q.30

Result

NO

4-4

NO

7.1

11,5

ND

NO

NO

NO

ND

ND

ND

0.42

NO

0 36

ND

ND

NP

ND

0.67

ND

I Vlojc,cli\9< 155MO]Uwolk\1095 06



Table 7 (continued)
Spill// 942188 -Ten Inch Suction Line Failure (FCC), Hawthorne Ave.

Summary of Soil Sample Results
Clark Refining and Marketing, Inc.

Hartford Refinery

Soil Sample:

Type of Sample:

Date Collected:

PARAMETER Units

VOLATILES

Beruene ' pg'kg

Toluene I'fl/kg

Eihylbenjens (ig/kg
Total Xylenes l'9/kg

Total BTEX ug/kg

PNAs

Nap(h,a|ene m.3/kg

Acanapthlhylane. mg'kg

Acenapthena mg/kg

Flourene mg/kg

Phenanlhrene mg/kg

Anlhracena mg/kg

Flouranlhena my/kg

Pyrena . nip/kg

Beiuo(a)anthracene • nnj/KQ

Chrysene mg/kg

Benzo(b)fluoranlhene mg/kg

Benzo(k)fluoranlhena . mg/kg

Beiwo(a)pyrene mg/kg

Dlbervzoja^anthraeene • mg/kg

Ben.zo(fl.h.l)perylene mg/kg

ldeno(i,2.3.c.d)pyrene mg/kg

B C

10"

10/13/95

PQL

4.0

4,0

4.0,

4 0

4 Q

0,10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

O.Q8

0.10

0.10

0.10

Q.1Q

0.10

0.10

. 0.10

Result

ND

ND

ND

ND

NO

NO

NP

ND

ND

ND

ND

a, 17
0.38

0.19

NO

ND

ND

ND

'ND

0,?5

ND

9 C

10"

10/13/95

PQL

4.0

4.0

4,Q

4 0

4.0

0.10

0,10

0.10

0.10

0.10

0.10

O . t Q

0.10

Q.oa
Q.10

0.10

0.10

0.10

0.10

" 0,10

0.10

Result

ND

NO

NP

6.1

6.i

ND

ND

NO

ND

0.19

NO

0.14

0 8 3

Q.63

0.25

ND

ND

NO

ND

NP

ND

10 C

10"

10M3/95

PQL

4 0

4.0

4,0

4.0

4.0

0-10

p,1Q

0.10

0.10

0.10

0.10

<UQ

0.10

o.oa
0.10

0.10

0.10

0.10

0.10

P.1Q

0.10

Result

NO

ND

NO

ND

ND

ND

NP

NO

ND

0.12

ND

NO

0.35

ND

ND

ND

ND

NO

NO

NP

ND

11 C

6"

10/13/95

PQL

4.0

4.0

4,0

4.0

4.0

0.30

Q.30

0 30

0.30

0.30

0.30

iUQ

0.30

0.30

0 30

0.30

0.30

0.30

0.30

0.3Q

0.30

Result

NO

NO

NO

ND

ND

NP

ND

NO

NO

NO

NO

ND

NO

ND

0.40

0.30

ND

NO

NO

0,3 Q

NO

12C

6"

10/13/95

PQL

4 0

4.0

4,0

4.0

4.0

0.30

0.30

030

0.30

030

0.30

0.30

0.30

0.30

0.30

0.30

0.30

0.30

0.30

0.3Q

0 30

Result

NO;

NO

NP

5 7

5.7

NO

ND

ND

NO

NO

ND

, ND

0.30 ,

'0.50

0.50

0.40

ND

0.38

NO

0,33

ND

PQL - Praclipal Quanlilalion Llmil

rng/kg - Milligrams per kilogram

ug/kg - Micrograms per kilogram

ND - Non-Deled :""

PNAs - Polynuclear aromalic hydrocarbons
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Release #942188
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FIGURE 23
Sample Locations

Suction Line Release
North & South of Hawthorne

Release #942188
Clark Refining & Marketing, Inc.
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SUBSURFACE AJVD SURFACE INVESTIGATION OF SPILLS

SEPTEMBER 1996

Current Conditions Report
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SUMMARY REPORT:
SURFACE AND SUBSURFACE INVESTIGATIONS OF

SPILLS AT THE CLARK HARTFORD REFINERY
FOR

CLARK REFINING AND MARKETING, INC.
HARTFORD REFINERY
HARTFORD, ILLINOIS

SEPTEMBER 1996

Project No. 94-155-4-056

Burns & McDonnell Waste Consultants, Inc.
Engineers - Geologists - Scientists

St. Louis, Missouri



TABLE 1
Summary of Surface Analytical Results

Clark Refining & Marketing, Inc.
Area H, Hawthorne Avenue Release Area

Hartford, Illinois

Sample Number: Detection TACO : H-S-1 H-S-2 ! H-S-3 H-S-4 I H-S-5 • H-S-6 '• H-S-7 ' H-S-8 H-S-9 H-S-1

Sample Date: Units Limits .Tier 1 CUO'06/06/96 06/05/96 !06;05/96 06/05/96 C6/05/S6 06/05/96 06/05/96 06/05/96 06/05/96 06/Q5/S. . . . 1 , __ _
COMPOUND | i : ! : I I I i ; -

BTEX i • ! J i : i i ;

Benzene pg/Kg

Toluene ! pg/Kg

Ethylbenzene I pg/Kg

Xylenes (total) pg/Kg

1

1

1

1

Total BTEX pg/Kg

20 | 4
I

5,000 | 1

5,000 3

74,000 12
; 20

BDL

BDL

4

BDL

4

BDL

E!DL

BDL

BDL ; BDL

2 I BDL

BDL BDL

BDL i 3DL BDL

" BDL . 2 BDL

BDL

2

BDL

BDL

3

BDL

2 3

4

BDL

BDL

BDL

BDL

BDL

BOL

BDL

BDL

BDL

BDL BOL • BDL

6 BDL BDL '. BDL

Sample Number:

Sample Date:

J TACO

Units .Tier 1 CUO'

PNAs

Naphthalene

Acenaphthylene

Acenaphthene

Fiuorene

Phenanthrene

Vtthracene

louranthene

Pyrene

Benzo(a}anthracen<!

Chrysene

Benzo(b)flouramhene

8enzo(k)flourantriene

Benzo(a)pyrena

Dib€nzo(a,h)anthrac«na

Benzo(g,h,0perylane '

lndeno(1 ,2.3-cd)pyrene

PS/Kg

pg/Kg
pg/Kg
pg/Kg

pg/Kg

pg/Kg

pg/Kg
pg/Kg
pg/Kg
Mg/K9

pg/Kg

pg/Kg

pg/Kg

ug/Kg

pg/Kg
pg/Kg

30,000

NL

200,000

160,000

NL

4.300,000

980,000

1,400,000

700

1.000

4,000

4,000

800

800

NL

8,000

H-S-1 1 I H-S-12 H-S-1 3 I H-S-14

06/05/96 • 06/05/96

DL

660

660

1,200

140

660

660

660

180

8.7

100

Result DL

BDL

BDL

BDL

660

660

1,200

BDL 140

06/05/96

Result DL Result

BDL

BDL

6€0 1,300

660 [ BDL

BDL 1,200

BiDL

BOL 660 | BDL

BDL

BDL

BDL

BDL

BDL

12.0 ' BDL

11.0 BOL

15.Q

20-Q

BDL

BDL

51.0 BOL

29.0

660

140

660

BDL 660

660 ..1 BDL 660

180

8.7

BDL 180

61.9

100 334

12.0

11.0

15.0

20.0

51.0

BDL 29.0

44.5

91.1

59.0

8.7 •'

100

17.0

BDL

BOL

BDL

BDL

BDL

252

123 0

BDL

642

11.0 '. 236

15.0

181 i 20.0

92.S . 51.0

BOL 29.0

; 121

BOL

BDL

BOL

06/05/96

DL

660

660

1,200

140

660

660

660

:j;180

• . 8 . 7

100

12.0

11.0

15.0

20.0

51.0

29.0

Result i

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

64.2

134

65.4

22.3

43.6

35.6

.BDL

BOL

1 - IEPA Tiered Approach to Cleanup Objectives Tier 1. Table B Soil Cleanup Objectives (or Industrial/Commercial Properties

BTEX - Benzene, Toluene, Ethylbenzene, and Xylenes analyzed by SPA Method SW846-3020

ug/Kg - Microgram per kilogram

BDL - Below detection limit

PNAs - Polynuclear Aromatic Hydrocarbons analyzed by EPA Method SW846-8310

DL - Detection Limit

NL • Compound not listed in TACO Tier 1. Table B



Summary of Subsurface Analytical Results
Clark Refining & Marketing, Inc.

Area H, !!awthorne Avenue Release Area
Hartford, Illinois

Sampla Number:

S«mpl« Dale

COMPOUND

BTEX

Bantana '•
•! - ! ' ' '. • . ' "'•

Toluan*" •

EUiylbanzena

Xytenas (total)

Tolal BTEX

Unltt

wt/Kfl

ug/Kg

ug/Kg

pg/Kg

TACO

Tlar 1 CUO'

6.000

5,000

74,000

H-SB-1-2

06/06/96

DL

i 1

1

1

Result

3

BDL

* 4 '

2

9

H-SB-1-7

06/06/96

DL

II

8

S

Result

59"

88

SB

150

353

H-SB-2-1

06/06/96

DL

1

t

1

1

Result

10;

BOL

ISO

110

270

H-SB-2 6

06/06/96

DL

1

1

1

1

Result

4

BDL

15

9

28

H-SB-3-5

06/05/96

DL

l 1

5

5

Result

12 '

21

54

170

257

H-SB-4-5

06/05/96

DL

1

1

1

1

PNA.

Naphthalana ' '' , ';*i ,h

• , ! 1 1 /
Aceniphthylene , ,

Aeanapnthana ' . | >

Fluorana

Phenanthrena

Anthracene

Flouranthena ' ':? '•'':

Pyrena • './, . - . ' .. , : .-. '••'•'

Banzo(a)»nlhracena . h ! >,...

Chrysene

Benzo(b)lk>uranthene

Banzo(k)nou(anthena

Benzo{»)pyren» . '
• • ". . ' !

Dlbenio(a,h)«nlhr«c«n« '
• • . f . , I f :

Banzo(g.h,l)p«ryl«na

lndeno( 1 .2.3-cd)pyrana

up/Kg

jjg/Kg

pg/Kg

pg/Kg

pg/Kg

ug/Kg

ug/Kg

ug/Kg

pg/Kg

pg/Kg

ug/Kg
ug/Kg

Ma/Kg
pg/Kg

, 30,000 V,

..«"'!. -L>iA
200,000

160.000

NL

4.300.000

'980,000

1,400.000

.'.„',' 700' :, '

1.000

4.000

4.000

^ NL(1 ,

B.OOO

DL

660,:

660 '

\.20Q,

140

660

660

660 f

,180 j

100

120

U.O

,50

2 0 0 *

510,;
29.0

Resull

rBDC

'BDL:

'M ' • ••',;BDL
BDL

BDL

BDL

BDL;
;BDL;
.'.BDL'

129

BOL

BDL

BDL

91 3

'***,
BDL

DL

','660;

1,200

140

660

660

^BBO';'
:'iao','

100

12.0

11.0

150
1 UI.too

si,o|,
290

Result

BDL.

BDL

BDL

BDL

BDL

BDL

'BOL
BDL"
123

12.1

BDL

,BDL

28 6^

BDL1

BDL

DL

660 •

660 •

i>oo'!
140

660

660

180''

100

12.0

11.0

150

51 0

290

Resull

BDL:
BDL1

BDL
BDL

BDL

BDL

;BOL
BDL'

BDL

BDL

BDL

BDL

BDL

BDL1

BDL

J?L

;6«0

1.200

140

660

660

660

'»'j';''
100

12.0

11.0

ISO

200 '

51 0 <

290

Resull

BDL1!

BDL

BDL'

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BOL

BDL'

BDL
B°L_j

DL

,*80

860

1.200

140

660

660

660

.'•°V
,8.7

100

12.0

11.0

15.0

200 ,

51 0

29.0

Resull

BDL

!BDL
BDL',

693

1.370

BDL

.BDL

BDL

,213,

1.410'

53.7

91.B

85.0

91.8

BDL

DL

880

860'

1.200

140

660

660

660

180 <

8.7 .

100

120

11.0

150

200

51 0

29.0

Resull

1

3

5

12

21

Resull

BDL

BOL

BDL-

BDL

BDL

BDL

BDL!

BDL

9.2

BDL

BDL

BDL

BOL

BDL

BDL

BDL

H-SB-5-5

06/05/96

DL

1

1

1

1

Resull

BOL

BDU

BDL

BDL

BDL

H SB 6-5

06/05/96

DL

• : 1 '-..,
? .'l!i'

1
1

Result

BDL

BDL

BDL

BDL

BDL

H-SB-75

06/05/96

DL

1

1

1

1

DL

660

660

1.200

140

660

660

660 ' •

100

12.0

11.0

,15.0

20.0

5l'.o''

29.0

Resull

BDL:
BDL

BDL

BDL

BDL

BDL

,BDL

BDt'

BDL

BDL

BOL

BDL'

BDL1.

BDL;

BDL

DL

660
i 'ri

660 ,

l',200

140

660

660

660

180

B-7

100

12.0

11.0

15.0;

j'l. ..".'•
20.0

S1.61

290

Resull

BDL

BDL:
BDU

BDL

BDL

BDL

BDL

BDL '

BOL;

BDL

BDL

BDL

1 BDL,:

,'JBDL1!;

BDL

BDL

DL

2,510

2,510

9.000

1.050

660

660

, 680

251

65.0

375

255

12.5

:'49.5 ••:
^ • '• '••%
1150 ;

'188

125

Resull

BDL

a
BDL

BDL

3

Resull

BDL

BOL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL1

BDL

BDL

H-SB-B-5

06/05/96

DL

1

1

1

1

DL

660

660

1.200

140

660

660

660

180

8.7

too
12.0

11 0

15.0

20.0

51.0

290

Resull

BDL

BDL

BDL

BDL

BDL

Resull

BDL

BOL

BOL

BDL

BDL

BDL

BDL

BOL

41.5

BOL

BDL

BDL

15.9

121

BDL

BDL

H-SB-9-5

06/0696

DL

1

1

1

1

DL

880

880

1.200

140

660

660

660

180

8.7

100

120

11.0

15.0

20.0

51.0

290

Resull

BDL

2

BDL

1

3

H-SB-10-5

06/06/96

OL

1

1

1

1

Result

BDL

BDL

BDL

BOL

BOL

BDL

BDL

BDL

BDL

BOL

BDL

BOL

BDL

BDL

BDL

BDL

OL

880

880

1,200

140

660

660

660

180

8.7

100

12.0

110

16.0

20.0

51.0

290

Result

BOL

1

BDL

1

2

Resull

BOL

BDL

BOL

BDL

BOL

BOL

BDL

BDL

BDL

BOL

BDL

BDL

BOL

BDL

BDL

BDL

1 - IEPA, TlaiBd Appioach \o Claanup Ob|octt\ms Ttoi 1. Table B So» Cleanup Oh)eclh/as lor IndiislilaVOommerclal Pioperlles

BTEX • Banzane, Tnluunu. EUiybenzane. and Xylanes analyzed by EPA Method SWB46 B020

DL - Oalaclton Llnill

PO/KO • Mlcrogium pat klloijrain

BDL - Below detection limit

PNAs • Polynuclear Aromatic Hydrocarbons analyzed by EPA Method SWB46-B310

NL • Compound not lisled In TACO Tier 1, Table B

ftb* • Abovu TACO fi^i t. Tabl*.' B. ItuJu^liial'CDrnrridrcLiI r.luarmp Ohjt.-clivtMi'Kiosliun. uiliabilMii. aml'm mi;jralinri tu i|inun(Kv.itui)
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S-9 <|> S-1

SB-9 SB-10

CLARK TERMINAL
LEGEND

S-14c
S-3 (f) - SOIL BORING. SURFACE BTEX GRAB.

SB-3 AND SURFACE PNA ALIQUOT SAMPLE LOCATIONS

SCALE IN FEET S-13C
- SURFACE PNA ALIQUOT LOCATIONS

Waste

Consullanls.
Inc.

FIGURE 2

Sampling Locations
North i Soutn of Hawthorne

Release #942188
Clark Refining & Marketing, Inc.
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TACO ASSESSMENT
INCIDENTS 941913 AND 942188

NOVEMBER 1997

Current Conditions Report
Premcor Refining Group, Inc. / Hartford, Illinois
Appendices / 4/23/2003 / MMN/BRS



CLARK
'rile NUMBER

o -O. 0 / . 0 &"

iN FILE UNTIL
2 0 1 E a s t H a w t h o r n *

H a r t f o r d I l l i n o i s 6 2 0 J S - 0 0 0 7

pk 6 1 3 - : - 4 - . - 3 0 1 fx 6 1 8 - 2 5 4 - 6 0 6 4

November 10, 1997

Mr. Jim O'Brien, Manager
Office of Chemical Safety
Illinois Environmental Protection Agency
P.O. Box 19726
Springfield, IL 62794-9726

Re: Tiered Approach Objective Assessment

Dear Mr. O'Brien,

Enclosed is a copy of the Tiered Approach Objective assessment for the spill sites at the
Hartford Refinery that was prepared by Burns & McDonnell. Clark Refining and
Marketing, Inc. will provide your department with remediation techniques for two of the
remaining sites in the near future.

Please call me at 618-254-7301, extension 218 with your questions.

Sincerely,

Massood Modarres
Environmental Engineer

cc: John Sherrill
Tom Miller
File
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Novembers, 1997

Mr. Jim O'Brien
Office of Chemical Safety
Illinois Environmental Protection Agency
2200 Churchill Road
Springfield, Illinois 62794-9276

Re: Clark Refining & Marketing, Hartford Refinery: IEPA Spill Nos. 940851,
941772. 942837. 941526. 930211. 942288. 947873. 931160. 941913. 942188.
and 942432

Dear Mr. O'Brien:

On behalf of Clark Refining & Marketing, Inc. (Clark), Bums & McDonnell Waste
Consultants, Inc. (BMWCI) is pleased to present this Tiered Approach to Cleanup
Objectives (TACO) assessment of the above-listed spill sites at the Clark Hartford
Refinery. Site investigations were completed at each of these spill sites and summarized
in the September 1996 report by BMWCI titled Summary Report: Surface and
Subsurface Investigations of Spills at the Clark Hartford Refinery. In this letter report,
the data compiled in the September 1996 report for each spill site is evaluated for
compliance with TACO Tier I and Tier II cleanup objectives.

SOIL SAMPLES
Soil sample analytical data for surface and subsurface samples is summarized in Tables 1
and 2, respectively. Tables 1 and 2 are condensed from the September 1996 report and
list only the contaminants detected at each spill site in excess of TACO Tier I Cleanup
Objectives for Industrial/Commercial properties. Each spill site is designated by the area
name assigned in the September 1996 report: Area A is No. 9940851; Area B is No.
941772; Area C is No. 942837; Area D is No. 941526; Area E is No. 930211; Area F is
Nos. 942288 and 947873; Area G is No. 931160; .Area H is Nos. 941913 and 942188; and
Area J is No. 942432. Spill zireas are shown on a map of the refinery, included as Figure
1. Samples from areas that are not listed in the tables were all below the
Industrial/Commercial cleanup objectives. TACO Tier 1 Exposure-Route Specific
Values for Soils are summarized for the contaminants of concern in Table 3 for the
Industrial/Commercial, Construction Worker, and Migration to Groundwater scenarios.

In addition to the soil sampling completed for the September 1996 report, soil samples
were collected September 23. 1997 from four areas for analysis of organic carbon. Soil

17 Cassens Court samples were collected from two locations each in Areas B, C, H, and J, and analyzed for
Fenlon, Missouri 63026

Phone:314305-0077
Fax: 3)4 326-8295
http://www.burnsmcd.com
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Organic Matter using ASTM D2974-87 and for Total Organic Carbon using EPA SW-
846. The samples were collected from below the contaminated zone at depths ranging
from 7 to 12 feet below ground surface. Analytical data is presented in Table 4.
Although both methods are approved for determination of the fraction of organic carbon
(/^.), the site-specific fx values used for this assessment were calculated from the ASTM
method of analyzing for organic matter. These values are also presented in Table 4.

TIER II CLEANUP OBJECTIVES
The site-specific/^ was evaluated for Areas B, C, H, and J so that site-specific cleanup
objectives could be calculated for the Migration to Groundwater pathway. The TACO
Tier I cleanup objectives given in TACO Appendix B, Table A for the Migration to
Groundwater pathway are calculated for subsurface soil samples with a default/^ value
of 0.002 gm/gm. Table 5 presents the site-specific cleanup objectives for the Migration
to Groundwater pathway in addition to the surface and subsurface soil default objectives.
The site-specific cleanup objectives were calculated using Equation S17 in TACO
Appendix C, Table A. Default values for clay soil were used for density and porosity
values.

To use calculated site-specific cleanup objectives, TACO specifies three additional
concentration limits that cannot be exceeded for a site:

- the soil saturation limit for each chemical (calculated according to Section
742.220) cannot be exceeded,

- the soil attenuation capacity for each site (calculated according to Section
742.215) cannot be exceeded, and

- a weighted average of 1 (calculated according to Section 742.720) cannot be
exceeded at each site for chemicals that target the same organ.

According to TACO Table E in Appendix A, the contaminants of concern to this study
that target the same organ include only toluene and ethylbenzene, which both target the
kidneys. These contaminants are present together above TACO Tier 1
Industrial/Commercial cleanup objectives for Area B only. Of the 8 samples listed in
Table 1, the weighted average exceeds 1 for samples S-1 and S-13.

The soil attenuation capacity is represented by the organic carbon concentration in the
soil at each site. The total concentration of all organic contaminants of concern at a site is
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compared to the total organic material in the soil at that site. The total organic
contaminant concentrations for all areas discussed in this assessment fall below the
default organic matter concentration of 2000 milligrams per kilogram (mg/kg). (Please
refer to the September 1996 report for complete soil analytical data.)

Soil saturation limits for benzene, toluene, ethylbenzene, and xylenes (BTEX) are given
in TACO Appendix A, Table A. As indicated in the footnotes of Table 5, soil saturation
limits are used as cleanup objectives when calculated objectives exceed the saturation
limits.

TIER II ASSESSMENTS
In the following pages, each area is individually evaluated relative to the calculated
TACO Tier II cleanup objectives presented in Table 5. All of the areas discussed in this
assessment are areas that do not support full-time workers or structures. Clark personnel
are present in the areas only intermittently and these areas are not generally accessible to
the public. It is therefore reasonable at each of these sites that the construction worker
scenario be used for the ingestion and inhalation cleanup objectives.

Each of the assessment pages in Attachment A addresses the status of a single area. The
contaminants of concern (COCs) in both surface and subsurface soil are represented by
the highest concentration for each in that area (refer to Tables 1 and 2 for complete soil
sample information). In cases were detection limits exceed the cleanup objectives, non-
detect samples are considered to be in excess of the cleanup objectives. The limiting
scenario(s) for each area are determined by selecting the most conservative cleanup
objectives from Table 5. The Tier II assessment for each area is then a direct comparison
of the site data with the most conservative site-specific cleanup objectives.

SUMMARY
TACO assessment of each of the areas at the Clark Refinery, as shown in Attachment A,
indicates that Areas A, E, F, G, and H are all below TACO Tier II cleanup objectives for
the applicable contaminant pathway scenarios. These areas do not require further
assessment or remediation.

Area B, surrounding Tank 35-2 in the tank yard, has surface and subsurface
concentrations of BTEX constituents that exceed the TACO Tier II cleanup objectives.
The cleanup objectives for this area include the calculated site-specific concentration for
benzene (migration to groundwater pathway), and the construction worker scenario
concentrations for TEX.
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Area C. surrounding Tank 55-1 in the tank yard, has subsurface soil concentrations of
benzene in two samples that exceed the Tier II cleanup objectives. The benzene cleanup
objective for this area is a calculated site-specific concentration for the migration to
groundwater pathway.

Area D, surrounding Tank 10-5 in the tank yard, has surface and subsurface soil
concentrations of benzene that exceed Tier II cleanup objectives. The benzene cleanup
objectives for this area are the generic TACO Tier I values, migration to groundwater
pathway, for surface and subsurface soil.

Area J, along Illinois Route 3, has two subsurface soil samples in excess of the Tier II
cleanup objectives for benzene, and one subsurface soil sample in excess of the Tier II
cleanup objectives for benzo(b)fluoranthene and dibenzo(a.h)anthracene. The cleanup
objectives for this area are calculated site-specific concentrations, migration to
groundwater pathway, for these three contaminants.

If you have any questions concerning this assessment, please contact me at (314) 305-
0077, ext. 226.

Paul Christian
Project Manager

attachment

b m l 134\projecis\clark\retinery\reports\l I03ltr .wpd



LOCATION: .Area H - Hawthorne

MEDIA: Soil

CLASSiriCAiIOrs: "~ir IndustriaT/Conirnercial with no'tuli time workers
and no structures. Use Construction Worker scenario.

COCs - SURFACE: NA

COCs - SUBSURFACE: Benzene 0.059 mg/kg

LIMITING SCENARIO: Migration to Groundwater (site-specific):
Benzene 0.135 mg/kg

TIER II ASSESSMENT:

All surface soil samples are below all applicable TACO Tier I cleanup objectives.

All subsurface soil samples are below the site-specific migration to groundwater cleanup
objective calculated for benzene.
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Table 1
Spill # 940851 - Asphalt Spill Northwest of Bib Unit

Summary of Soil Sample Results
Clark Refining and Marketing, Inc.

Hartford Refinery

Sail Sample:

Type of Sample:

Oate Collected:

PARAMETER Units

| TCLP METALS

Arsenic mg/1

Barium , mg/t

Cadmium . mg/l

Chromium mg/t

Lead mg/1

Mercury mg/1

Selenium mg/1

Silver mg/1

TCLP VOC-3240

VinyEChlorfds ug/1

1,1-Oichloro«then8 jigVI

Chloroform yg/l

1,2-Oichloroethane ug/1

2-Butanona ug/1

Carbon Tetrachloride ug/1

Tncnloroethene- yg/l

Heuzane- ^ • ug/1

Tatrachloroethene jjg/l

Chlorobenzene ug/1

1.4-Oicnlorobenzene pg/1

TCLP VOC-3270

Pyrfdlne- ug/1

o-Crssol ' jig/I'

m & p-Cresol ' ug/1

Hexachloroetnane ug/1

Mttrubenzane yg/1

Hexachlorobutadienca • pcyl *'

2,4,5-Tricnlorophenol ^ugVI

2v4^5-TrfchIorophanol ug/I

Z.4-Olhttrotaiuene- yg/l

Hexachlorobenzene . ug/1
3cntachloroohenol ug/1

SW-346

R»actfv» Cyanide. mg/kg

Corroaivity (pHJ

Phenols mg/Vg

Reactive Sulfida mgAg

Ignilabitrty degrees r

Paint Filter

Regulatory

Lnvel

s.ct
1QO.Q

1.1

5.0

5.0

0.2

•i.a
s

aio WEST
Composite

04/2 SJ94

PQL Result

: o^
'. 0"-1

o.oos
0.01

0.1

0.0002

02

(1.04

200

70ff

5,000

500

200.000

500

soa
500;

TOO;

100.000

7,500

5,000

200,000

200,000

3.000

2.000 .

500

2,000

400,000

3,000

130

100.000

; 100
i 50.

'. 200

SO

150

50

SO

£0

SO

50

100

50 O

ioa
100

100

100

100 |

100

100

100

100 •

100

aa-

1
0.1

ND

'•• 1.S6Z

= ND

NO

ND

NO

ND

NO-

NO

NO'

ND

NO

75JB

NO

ND

ND

NO

NO

NO

NO

ND

ND

ND

NO

NO

ND

ND

NO

NO

NO !

•NO:

7.22

NO

NO

>200 (F) ;

Passed

PQL • Practical Quantrtatian Limit

mg/Xg • Milligrams per kilogram

ug/1 • Micrograms per liter

mg/1 - Milligrams per liter

NO - Non-Oetea

B - Present in Blank

J - Detected, but below PQL
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TABLE 1
Summary of Analytical Results
Clark Refining & Marketing, Inc.

Area A, Northwest of Biological Treatment Unit
Hartford, Illinois

Sample Number:

Sample Date:

COMPOUND

BTEX

Benzene

Toluene

Ethylbenzene

Xylenes (total)

Total BTEX

TACO S-1

Units ' Tier 1 CUO1

pg/Kg

Pg/Kg

Pg/Kg

pg/Kg

pg/Kg

20

5,000

5,000

74,000

06/14/96

DL

|

1

1

1

Result

BDL

BDL

BDL

BDL

BDL

S-2 S-3

06/1 4/96 | 06/14/96

i

DL Result ' DL

5

5

5

5

BDL

6

22

73

125**

125

125

125

: lo-i

Result

BDL

BDL

1,200

3,200

4,400

&4

06/1 4/96

DL

1

1

1

1

Result

BDL

BDL

BDL

BDL

BDL

Sample Number

Sample Date:

COMPOUND

PNAs

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Flouranthene

Pyrene

Benzo(a)anthracene

Chrysene

8enzo(b)flouranthene

8enzo(k)flouranthene

Benzo(a)pyrene

Dibenzo(a,h)anthracene

Benzo(g,h,i)pery)ene

lndeno(1 ,2,3-cd)pyrene

Units

ug/K9

pg/Kg
pg/Kg
pg/Kg

pg/Kg

pg/Kg

Pg/Kg

ug/Kg

pg/Kg
pg/Kg

pg/Kg

ug/Kg

pg/Kg

Pg/Kg

pg/Kg
pg/Kg

TACO

Tier 1 CUO1

30,000

NL

200,000

160,000

S-5

06/14/96

DL

660

660

1,200

140

NL i 660

4,300,000

980,000

1,400,000

700 : . ":.
1,000

900

4,000

S-6

06/14/96

Result

1,990

1,260

BDL

DL

G60

660

1,200

BDL 140

960

660 BDL

660 ,'.;

334

86.6

100

63.0

16.6

90 S6.0

90

NL

9<X)

:20.o
250

166

1,650

1,650

1,050*

724

1,860-.

573

1,210*

1,030*

822

1 .6GQ-

660

660

660
"'• •• . :

180

43.3

1,1X10

68.0

33.2

33.0

100

125. . .,.

83.0

Result

BDL

1,190

BDL

491

984

BDL

661

1,110

-1,080*'

19.7CO'

1.45C"

437

851*

2,250*

462

732

1 - IEPA Tiered Approach to Cleanup Objectives Tier 1, Table A, Soil Cleanup Objectives for Residentiall Properties

BTEX - Benzene, Toluene, Ethytbenzene, and Xyleres analyzed by EPA Method SW846-S020

DL - Detection Limit

pg/Kg - Microgram per kilogram

PNAs - Polynuclear Aromatic Hydrocarbons

BDL - Below detection limit

NL - Compound not listed in TACO Tier 1, Table A

125™ - Detection limit exceeds TACO Tier 1 Table A value

•138' - Above TACO Tier 1, Table A. Residential Cleanup Objective (ingestion. irhalaticn, and/or migration to grounoNvalert

1554\056\»orX\!aOU.»K4
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CLARK OIL & REFINING COMPANY
HAHTFOFO. ILLINOIS

TABLE 1

Analytical Results (Oualilied Dala)

Case « 28678
She :
lab
Reviewer :
Dale :

Sample Number :
Sampling Location :
Malrix ;
Unils :
Dale Sampled :
Time Sampled ;
"AMoislure :
pH:
Dilution Faclor :

Volatile Compound

Dichlorodtlluoromelhanfl
C.lilriruniHlliane
Vinyl Chloride
Iromomelnane

Chloroelhane
Trichlorofluoromelhana
1.1 Dichloroothone
t . t .2-Trtchloro- 1 ,2.2-lrllluoroelhana
Acetone
Cart>on Disullide
Methyl Acelals '
Melhylene Chloride
1rans-t,2-nich1oroRlhena •
Molhyl lert. Oulyl Klher
1.1-Oichloroelhane
cis 1.2- Dichloroelhene
2 Outanooe : ' •
Chloioform
1.1.1 Ti«;litm<>«lhane ''.
Cyi InhpKaMR
Cnrhon Tfllfflnhlorida ' * ' ',
Benrene
1,2-Dichloroethone ":
Trichloroethone
Melhylcyclohexane - • ••' • • ' -
1,2-Dichloropropane
Bromodichloromelhane ; ' -i .'~
cis- 1 , 3-Oichtoropropene
4-Melhyl-2-pentBnonB ." . , : ";

Toluene
Inans-l.^-Dlchloroproperia1 "'.:4 '
t.1.2-Trichloroelhan»
TetrachloroeUiene ;: "-'''_• j :
2 Heiranone
DtbromochloromelniinB ' - ' "-'~''- ^
1 .2 Dibromoelhane
Chlorobenzene ' '..'r •'•''** H
Ethylbenzene
Xylenos (total) :' • - • '•"£•(]'
Styrene
Bromotorrn . : : • X ?r'--1:£^
Isopropylbenzene
1.1.2,2-TeltBchlorbfllhBns "s >':'",
1 .3 Dichlorobenzene
1,4-QichlorobenzenB: '•' • ' ? '5
1 ,2-DichtorobenzenB
1.2-Dlbromo-3-chlftroprDpaha' "'a
1 .2.4-Trichlorobenzene

Page 3

OG EEOIK
CLARK OIL

IBRTY

EE01Z
X121
Soil

ug/Kg
11/02/2000

15:50
27

1.0

Result

12
12
12
12
12
12
12
12
23
12
12
15
12
12
12
12
12
12
12
i2
12
12

', 12
12

•'." :M2
12

. y.. ' 12
12

•' • . 12
1

• • " : ' ' 12
12

' - f -> '; : 2
12

i * : • • 12
12

•:>''-;-'. 12
12

' • • : '-•=. 12
12

.-•-:.*--.'-'-;.M2
12

- " r-12
12

- :• 12
12

>:f' * - 1 2
12

lag

U
U
U
U
u
u
u
u
J
u
UJ

u
u
u
II
UJ
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE020
X122
Soil

ug/Kg
1 1/02/2000

1650

25

'•0

Flosul! [Flag

13
13
13
13
13
13
13
13
17
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
2

13
13
13

• • ' - - - . 1 3
13

- ; 13
13
13
13
13
13

L '• 13

13
-. -:i: - 13

i"

u
u
u
u
u
u
u
u
J
u
UJ
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u.
u
u'1
u

EE021
X123
Soil

ug/Kg
11/02/2000

16:55
6

1.0

EE022
X124

Soil
ug/Kg

11/02/2000
17:10

15

1.0

EE025
X125
Soil

ug/Kg
11/9/00
10:00
22

1.0

Resull |Fbg| Hesull |Flaq| Result iFlag

12
12
12
12
12
12
12
12
21
12
12
16
12
12
12
12
4

12
12
12
12
12
12
12

:-: 12
12

- ;v"-i2
12

; "-.'? 12
2

•- f-ft 12
12

.': i'.'3'. 12
12

. - *;i| 12
12

H- 12
12

••; '-.# 12
12

:;.M:M2
12

: " ! • • ' • i2
12

>5. -'. 12
12

• ; • - 3-1..12
12

U
U
U
U
U
U
U
U
J
U
UJ

u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

to
10
10
10
10
10
10
10
24
10
10
10
10
10
10
10
10
10
to
2

10
1

10
10
3

10
: 10

10
: 10

4

to
10

• - •- 1
10

, i 10
to

: . , : - - 10
10

•"'•I'1 f:10

10
^ • • - 10

10
••:- : 10

10
V 10

10
-T-Mo

10

u
u
u
u
u
u
u
u
J
u
UJ
u
u
u
u
u
UJ
u
u
J
u
.1
u
u
J
u
u
u
u
J
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

11
11
11
It
11

1
11
11
49
11
11
11
11
11
11
11
4

It
11
11
It
11
11
tl
t!
11

'•• 11
11

:';..;- -11

11
; d

11
. ••'-'•'• 11

11
' . ' • . ' • • , 11

11
=• ' . • ' • • ' . 11

11
' ' - H

11
i-'^-Mi

11
'. :. 11

11
',•'?* 11

11
T:,U;MH

11

u
u
u
u
u
j
u
u
j
UJ
UJ
u
u
u
u
u
j
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
UJ
u
u
u
u
u
u
u
u
U
u
u
u
u
u

EE026
XI 26
Soil

ug/Kg
11/9/00
1025

21

1.0

Result

14

H
14

14
14

14
14
14

14
14

14
24
14
14
14

14
14
14

14
14
14
14
14
14

: ' 14
14
14
14

? 14
2

:•• v 14
14

- ' • • 14
14
14
14
14
14

'••• ' 4
14
14
14
14
14

. . - . 14
14
14

( "

-lag

U
U
U
U
U
UJ
u
u
UJ
UJ
UJ
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
UJ
J
u
u
u
UJ
u
u
u
u
J
u
u
u
u
u
u
u
u
u

EE027
X127
Soil

ug/Kg
11/9/00
12:00

24

t o

H«sull

U
11
11
11
11
H
11
11

160
2

11
18
11
It
11
11
23
11
U
Ii
11
11
11
11
11
11
11
11

.11
3

11
11
11
11
11
11
11
11
11
11
It
11
11
t t
11
11
11
11

Hag

U
U
U
U
U
UJ
U
U
J
J
UJ
U
U
U
U
U
J
U
u
u
u
u
u
u
u
u
u
u
UJ
J
Li
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE028
X128
Soil

ug/Kg
11/9/00
12:15

39

1.0

Result

16
16
16
16
16
16
16
16
29
16
16
17
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

; : : 16

16
16
16

- 16
16
16
16

' 16
16

' - " ; 16
16

:" 16

16

16
16
16
16

16
16

Flag

U
U

U
U
U

UJ

U
U
UJ
UJ
UJ
U
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
UJ
u
u
u
u
U
u
u
u
u
u
u
u
u
u

EE029
X129
Soil

ug/Kg
11/9/00
15:45
26

1 0

Hesuh

12
12
12
12
12
2

12
12
49

4
12
17
12
12
12
12
12
12
12
IT

12
53
12
12

120
12
12
12
12
4

12
12
12
12
12
12
12
3
B

12
12
16
12
12
12
12
12
12

riajj

u
tl
u
u
u
J
u
u
J
J
UJ
u
u
u
u
u
UJ
u
u
u
u

u
u

u
u
u
UJ
J
u
u
u
UJ
u
u
u
J
J
u
u

u
u
u
u
u
u

EE02A
XI 30
Soil

ug/Kg
11/9/00
1600

26

1.0

Resull

16000
16000
1GOOO
1 6000
16000
1 6000
16000
16000
24000
16000

- 16000
4100

16000
16000
16000
16000
16000
1KOOO
1 6000
tKono
16000
34000
1 f,000
16000
89000
16000
16000
16000
16000
16000
16000
16000
16000
16000
16000
16000
16000

110000
160000

16000
16000
17000
16000
16000
16000
16000
16000
16000

lag

U
1)
U
U
U
!J
U
U

U
U
.1
U
II
U
u
u
II
u
u
u
.1
u
u

u
u
u
u
u
u
u
u
u
u
u
u

u
u

u
u
u
u
UJ
u



CLARK OIL & REFINING COMPANY
HAflTTORD, tLLJNOIS

RffSnalyiJC*' ̂ «siltu (CXiaJilted Dala)

Rcue r 28678

HSIII

Er*6' :«w •
F[D«»

• Samp** Numoer
5»mpt">g Locauon
Matru :
UrVtS
Dale Sampled
Tim* Sampked
%M as lure
pH:
CWUIKXI Factor

Semivoia'ile Compound

B*vizAldahycte
Prwna
tMs-C2-Cntoroetr)yi) etr>er
2-CNcyooftsnol
2-Mfiltiytpf.ano:
2,2'-O«VDts(l-Cf'to<OP<op*n«)
Ac*lopnenone

1 i-MetnytWwxX '
N îtJO*o-dMvpropyH«m»n«

* HeuBClMOfoemaiVj
NttoOerueni
tsooftororte
2-Nilroph»jr>ol
2,J-D> methyl phenol
Ctt(2-Chtor octrxmy)metlian.l
2.4-DtCNOfDpfi»X><
NapTithartn*
4.CWoroan»hn«
He*acfitarobuta'i*n«
CapfOlactvn
4 -CWor 0-3- metTiyt phenol
2-MetnylnaDntnjiJera
HeuchtorocyciC'pentadiene
2.4t.S-TicNofDpiv»noi
2,4,5-Trchtorop^eno!
1 I'-Biphenyl
2 -Chkx cnaphthjilsn*
ZtNtiroanrime
DtrmihylDmnaJais
2 , 6- Onrt/ woi i>« r*
Acenaphthy*en«
3-NiuoaAir.a
Acenapntnenc
2.4-L>rvuoofi»nol
4-Niirophenol
Diberuoluran
2,4-Dinrtroto.i>en«
DtetnytphihaJale
Fluorvn*)
*-C^»o«ow^«nv+-W>Bnv* «0w
4-NiUD«nt.in«
4. 6-t>nivo-2-m«tnvH phenol
N • N it/ osodiphe-r lyiarmrw
4.Biomooh*nvl-ph»nytethH'f
He xacNorobaru an«
A&4Zin«
Peniachl crooned
FTwnanoveoe
Anthracene
Camajde
O -o-butytphthal We
FluOfanthen*
Fyen«
BuMDentvtDhthalate
3.3'-D.cW or coercion*.
Beruo(a)antnr»:»n«
Crvvs«ne
tus [2 -Em /tne iv )Dfitr\a)ai«
Di-o-octytpntnaJaie
Benzo(b)tluxxar then*
BenzcK k Jfluorar then*
BerxzcXalpyren*
infler>oo.2.3-a1)Dyien«
OibenzWa.hlanriracBne
Ber.cXo.n.Dper^ne
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SDG EE01K
CLARK OIL
LJSRTY

EED1Z
X121

Sdl
ug*g

11/02/2000
15:50
27
7.0
1.0

Resuii

450
45
45
45
450
450
450

450
450
450
450
450
450
450
450
450
450
450
450

450

450

450

450

450
1100

450
450

1100

450
450
450

1100

450
1100

1100

450
450
450
450
450

1100

1100

450
450
450
450

1100

450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450
450

Ml

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u '
u
u
u
u
u
u
u
u
u
u

u
u

EEQ20
X122

Sdl
uo/Kg

11/02/2000
16:50

2S
7.7
1.0

Resull

440

440

440

440

440

440

440

440

. 440
440

440

440

440

440

440

440

440

440

440

440

440

440

440

440

1100

440

440

1100

440

440

440

1100

440
1100

1100

440

440

440

440

440
1100

1100

440

440

440

440

1100

440

440

440

440

440

110

440

440

440

74
45

440

440

440

440

440

440

440

!Fla;

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ

u
u
u
u
u
u
u
u
UJ
u
u
J
u
u
u
J
J
u
u
u
u
u
u
u

EE021
X123

Sdl
ur/Kg

11/02/2000
16:55

E
7.5
1.0

. Result

350
35
350
35
35
35
350
35
350
35
350
35
350
350
350
350
350
350
350
350
350
350
350
350
680
350
350
880
350
350
350
880
350
880
880
350
350
350
350
350
680
880
350
350
350
350
880
350
350
350
350
350
350
350
350
350
350
73

350
350
350
350
350
350
350

Ha

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u .
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J

u
J

EE022
X124

Sdl
uoKg

11/02/2000
17:10

15
7.9
1.0

Result

39
100
39
390
58

39
390
11

390
39
390
39
390
390
390
390
180
390
390
390
390
650
390
390
380
390
390
980
390
390
390
980
390
980
980
390
390
390
390

'390
»BO
(80
390
390
390
390
B80
160

. 70
43

390
220

• 230
390
390
160
190
69

390
130
120
100
86
SE

190

Fl!

u
J
U
U
J
u
u
J
u
u
u
u
u
u
u
u
J
u
u
u
u

UJ
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J

J
u

u
u

J

EECB5
X125

sat
up/Kg
11/9/00

ICC 00
22
6.5
1.0

Resuii

420
42

420

42
420
42
420

420

420
42
420
42
420
420
420
420
420
420
420
420
420
420
420
420

1100

420
420

1100

420
420
420

1100

420
1100

1100

420
420
420
420
420

1100

11X

420
420
420
420

1100

420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420

Hit

U
UJ
U
UJ
U
U
U
u
UJ
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
u
u
UJ
u
UJ
u
UJ
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
J

UJ
j

••

EE026
X126

Sdl
UOKg

11/S/OO
10-.25
21
7.2 "
1.0

Result

420
42
42
42

42

42

42

42
42
42
420
420
42
42
42
420

420

420

420
420
420
420
420

420

1100

420
420

1100

420
420

420
1100

420
1100

1100

420
420
420
420

420

1100

1100

420
420

420
420

1100

420
420
420
420
420
420
420
420

420

420

420

420
420
420
420

420

420

420

Fl!

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u .
u
u
u
u
u
UJ

u
u
u
u
u
UJ
u
u
UJ
u
u
u
u
UJ
J

EED27
X127

Soil
u»Kg

11/S/OO
12:00

24
^7.7

1.0

Result

430
43

430

43

43

430

430

43

430
43

. 430
43

430

43
430

430

430

430

430

430

430

430

430

430
1100

430
430

1100

430
430
430

1100

430
1100

- -1100
430
430
430
430

430

1100

1100

430'
430
430
430

1100

430
430
430

•430
430

430

430

430
430

.430

430
430
430

.:"' -430
430
430
430
430

Fva

U
U
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u-
u
iJ
u
u
u
u
u
u .
u
u
u
u ,
u
U '"
u
u
u
u
u
UJ

u
u
u
u
u
UJ
u
u .;•.
UJ,
u "
J
u'

J

uT

EE02B
X12B

Sdl
uo*Kg

1 1/SAX)
1215

39
E C
1.0

Resut: Fl

54
54
54

54
54
54
54

54
540
54
54
54

•54

54
.' • ;-54

54

540
54

54
54
54
540

- • ' • -S40

540
1400

540
540

1400

540
540
540

1400

540.

1400

1400

540
540
540
540
540

1400

1400

540

540

540.

540

.. . .1400
540

" .-540.
540

•540
540
-540

540
' ' :S40

54D
540
60

.540
540
540
540
540
540
540

U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
U"
u
u.
.u
u
u
u
u
u
u
u
u
IJ v
u
J

UJ _
u~::
u
u
u
u
u
UJ

u
u ,
u
U 'i
u
u-£
u
u }
UJ
LJ

1

u'~

EE029
X129

Sdl
uo^Kg

11/S/OO
1545

26
1.5
1.0

Rftsutl

450
45

450
45
450

45

450

45

' -450

45
-450

45
450

45
• :, ," 45

450

- . - ' - - '-450
450

."- -;450
45

•450
220

' . - , . 450
45

.-1100
450

'' ."••' -.450
1100

.-'.". Y 450
450

. . . . 450
1100
450

1100
'•"""'",1100'

450
450
450
450
450

1100
1100
450
450

. 450.
450

... -1100
140

'I.-. '.J--«o;
450

"":.'• '450;
450

""".450
450

.:;;:•.•- 450.
450

450'

450
'.- 450

450
450
450
450
450
450

Fi

U
u
u
u
u
u
u
u
u
u
u
u
u
u

4J
u
u
u
V
u
D
J
U
u
-u
u
u .
u

;U :
U
U, :
U
U .-

UJ
U .
U
U",:

u
u
u
UJ
u
u .
u
u -
u
u .,

J j;

UJ/.
4J ''•

1

j ' ':-'

EECIA
X130

Sdl
1)0*0

11/S/OO
16:CO
26
e.:
l.C

Resull

45C
45
450
45
450
45
450
45
450
45
'450

450
• * .450

45
*'. ','..,'. 450

45
/ .•"••650

45
'•.•-'".•450

45
"" . ' " • ' 450

MOO
... '. 450

45
' 1100

8
' ' 450

•100

'." '".'...450
450

''••':. -450
•100

"-" , 120
•100

'•":"•' 1100

140
450
450

. 270
450

•. 100.
• MOO

• ' • " 450
450

. 450.

450
• ; -'1100'

770
:" " J. £6

450
"'" ••••• 450"

450
.:. : T4

450
":-•;. -450:

450
450
450

.. ' 450
450

: ' .450

450
450
450
450'

FlH'

U
u
u
u
u
u
u
u
•u
u
u
u
.u
u
u
u

u
•u.
u
.u !.

•u"
u
u
J
u
u
u
u
u
u
J
u
u
J
u
u
J
u
u
u
u
u
u
u
u

u
u
J



CLARK OIL & REFINING COMPANY
HARTFORD. ILLINOIS

TABLE 3

Analytical Flesulls (Qualified Data)

Case *: 28678
Sile :
Lab. :
Reviewer :
Dale :

Sample Number :
Sampling Location :
Matrix :
Unils :
Dale Sampled :
Time Sampled :
%MoislLire :
:it 1 :
Dilution Factor :

Pestlclde/PCB Compound

alpha OHC
beta BUG
della-BHC
Oatnma-BHC (Lindane)
1 Icplachlor
Aidrin
tlpptachlor epoxlde
F- ndosullan 1
Oinldrin
4,4'-nDP
Endrin
Fnriosiilfnn I!
4,4'-DDD
Endosullan sullale
4,4'-DDT ''•'•'• ."' :?-V :.
Melhoxychlor
Endrin kelone • " ' : " . ' ' ''''• ' . ' • • ' ' • • ' ;---"
Endrin aldehyde
alpha-Chlordane , ' ' :•" '," '.•',' ' '.
gamma Chlordane
Toxaphene ' Jr." .- . ;'l;:^ .
Aroclor-1016
Aroclor-1221 - ; ':-• - ' ..:',"
Aroclor-1232
Aroclor-1242 : •.". 'o-.:.'7 '-' • • V
Aroclor-1248
Aroclor-1254 ; '• : -v ' ̂  '' :°~:? "M-.
Aroclor-1260
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SDG:EE01K
CLARK OIL
IBFITY

EE01Z
X121
Soil

ug/Kg
11/02/2000

15:50
27
70
1.0

Resull

2 3
2.3
2.3
2 3
2.3
2.3
2.3
2.3
•1.5
4.5
4.5
4 5

'•, • ' : 4.5

4.5
' • y.4.5

23
' • • ; > ' '?: 4.5

4.5
' . 'M 2.3

23
•• '•--': 230

45
/ --"K:82

45
• .-i/.fh 45

45
•''-'•'• f-\-:--4s

45

Flag.

U
U
U
U
U
u
u
LI
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
LI
u
u

EE020
X122
Soil

ug/Kg
11/02/2000

16:50
25
7.7
1.0

Result

2.2
2.3
2.0
4.0
2.3
1.0

- ^:'J 2.3
2.3
1.5
4-4

'f - :'. 4.0
4.4
18
4.4

" . 38
15

" ' '36
1.7

' J 1.6
1.5

230
44
B9
44
44
44

> ' 44
44

Flan

J
LI
J
J
U
J
U
U
J
U
J
u
J
u
J
J
j "
J
J
J
u
u
u
u
u
u
u
u

EE021
X123
Soil

ug/Kg
11/02/2000

16:55
6

7 5
1.0

Resull

1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
35
3.5
3.5
3.5
3.5
3.5

' - 3 . 5
18

• '• '-• :,••• 3.5
3.5

• 1.8
1.8

/ :ieo
35

• ••''' . 71
35

"• ' " - ; , ; 35
35
35
35

Flan

U
U
U
U
U
U
U
U
U
LI
U
U
U
U
U
U
U
u
u
u
u
Li
U
U
U
U
U
u

EE022
X124
Soil

ug/Kg
1 1/02/2000

17.10
15
7.9
1.0

Resull

2.0
1.6
2.0
2.0
20
2.0
2.0

052
19

3.9
3.9
39

J ' . • 3.9
25

'•:'' ;7= 3.9
51

"%'•-'; --84
10

2.0
2.0

r ; " 200
39

* ' • -'•'• 79
39

'^'-•T-39
39

'•;W;ri6bo
39

t-lag

U
J
U
U
u
u
u
J
J
u
u
u
u
J
u
J
J
J
u
u
u
u
u
u
u
u
J
u

EE025
XI 25
Soil

uy/Kg
11/9/00
10:00

22
6.5
1.0

Result

2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
4.2
4.2
4.2
4.2
4.2
4.2

'-•;' r 4.2
22

•.'•'4-':f'-:-i4.2
4.2

• ' • / - • 2.2
2 2

• ! • " . ' ' 220
42
86
42

! ;-^",\42
42

V'"^. ; ; . : ! 42
42

Flan

U
U
U
U
U
U
U
U
II

U
U
LI
U
U
U
U
U
LJ
U
U
U
U
U
U
U
U
U
u

EEOZ6
X126
Soil

ug/Kg
1 1/9/00
10:25

21
7.2
1.0

Resull

22
2.2
2.2
2.2
2.2
2.2
2.2
2.2
4.2
4.2
4.2
4 2

•;;' 4.2
4.2

•"v. ' - 4 .2
22

•'W-U.2
4.2

"i% . 2.2
2.2

f'v- '''220
42

:':"•.. - 85
42

• - ; '^ :-42
42

•V-"3' ;; -42
42

Flafl

U
U
U
LI
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
U '
u
u
u
u
u
u
u

EE027
X127
Soil

ug/Kg
11/9/00
12:00

24
7.7
1.0

Resull

2.2
2.2
2.2
22
2.2
2.2
2.2
7 2
4.3
4.3
4.3
4.3

- : 4.3
4.3

'\ iV ! ' 4.3
22

"': '•'•'^'.4.3
4.3

'•"" 2.2
2.2

' ;, '220
43

:. l : 88
43

'"f :':' 43
43

' •-'•'.: :'43

43

Flag.

U
U
U
U
U
u
u
u
LJ

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE02B
X128
Soil

ug/Kg
1 i/9/00
12:15

39 •
80
1.0

Resull

2.8
2.8
2.8
2.8
2.8
2.8
2.8
y.a
5.4
5.4
5.4
5.4

: 5.4
5.4

•'1 ' • > ' . 5 . 4

28
-.-* v . - • - . f. j, ••v^. • 5.4

5.4
r 2.8

28
' * * 2 8 0

54! '. ;. no
54

>C ',>".:. : 54
54

av- -v - 5 4
54

FJ5fl

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

EE029
X129
Soil

ug/Kg
11/9/00
15:45

26
. 8.5

1.0

Resull

2.3
0 93

2,3
2 3
23
23
2 3
2 3
4.5
4.5
4.5
4.5

-' •' ' 4.5
4.5
4.5
23

•: -r^ 4.5

1.7
'' ' 2.3

2.3
J 230

45
91
45
45
45

: ' :;': ;" '45
45

Flafl

U
J
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
L)
u
u
u

EE02A
X130
Soil

ug/Kg
1 1/9/00
1fi:00

2R
8.5
1.0

Result

2.3
2.3
23
23
2.3
2.3
23
2.3
4 5
4 5
4.5
4.5
4 5
4 5
4.5
23

4.5
4.5

. 2.3
2.3

230
45
91
45

'''••: 45
45
45
45

Flafl.

U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u



CLARK OIL & REFINING COMPANY
HARTFORD. ILLINOIS

KEY SAMPLES
TABLE 8

Analytical Results (Qualified Data)

Case*: 28678
Site :
Lab.:

leviewer :
Date :

Sample Number :
Sampling Location :
Mattix :
Jnits :
Date Sampled ;
Time Sampled :
%Solids :
Dilution Factor :

ANALYTE

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON :• :
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC -:- '•
CYANIDE

Page 3

SDG:MEE01B
CLARK OIL
LIBRTY
J. GANZ
DECEMBER 12.2000

MEE01Z
X121
Soil

mg/Kg
11/02/2000

15:50
880
1.0

Result

3950
0.52
0.77
406
0.17

0.070
879
6.9
2.9
7.3

4690
4 3

972
30.6

0,090
7.9

372
0.98

0.090
207
3.3

12.2
16.3

0.050

Flaq

UJ
U

J
U

J

UJ
U
J
J

U

MEE020
X122
Soil

mg/Kg
11/02/2000

16:50
832
1.0

Result

5200
053
078
56.5
0.24

0.070
2320

9.3
36
99

7740
7 4

1400
228

0.10
108
643
098

0.090
344
5.3

12.0
27.6

0.050

Hag

UJ
Uil:

j::;::
U

-j.:;::

UJ
u
J

u

MEE021
X123
Soil

mg/Kg
11/02/2000

16:55
952
1.0

Result

:;!j;;:;iJ!l63o
0.45

H.::i!1!:1::!:.b.66

266
•;;;::::• 0.090

0.060
:;;;;i;;:;;;-:;556

5.7

^;;:.ii:i::ii;3j3.
4.0

; ; : ; • ! :i: 3480
2.7

;;:; ; 833
349

: : :o.070
81

::-:;;;; 140
084

:.'7; 0.080
167

: : : : ' ; : ; : : : : : 2.0

10.4
liliii: ;:!.;:': 10.2'

0.050

Flag

UJ
U

J
U

J

UJ
U
J
J

U

MEE022
X124
Soil

mg/Kg
11/02/2000

17:10
74.8
1.0

Result

1 5620
0.58
4:0
125

- 0.59
0.43

149000
47.1

7,1
45.1

12500
73.7

7220
416

0,16
19.8

11 BO
1.1

0.10
353
30

252
427

0.060

Flag

UJ
J

J

J

UJ
U
J
J

U

MEE025
X125
Soil

mg/Kg
11/9/00
10:00
76.2
1.0

Result

11400
0.61

3.3
171

0.83
0.080
4230
158
5.8

201
16400

206
2630

372
0.10
14.9
1090

1.5
0.10
195

11 7
25,6
66.7

*

Flaq

J

U

J
J
J
J
U
J

'

MEE026
X126
Soil

mg/Kg
11/9/00
10:25
83.8
1.0

Result

4280
0.51
0.75
50.1
0.35

0.070
1560

7.8
3,8
8.1

7740
5.9

1470
48.4

0.050
99

422
1.6

0.090
206
5.0

13.3
251

Flaq

R
U

J
U

J
J
J
J
U:

J
J

MEE027
X127
Soil

mg/Kg
11/9/00
12:00
75.6
1.0

Resull

14400
0.64

7.4
187

0,93
0.16

11300
860
9.1

252
23300

452
386O

825
0.18
223
1420

1.8
0.10
346
154
34.9
924

Flaq

J

J

J
J
J
J
U
J

MEE028
X128
Soil

mg/Kg
11/9/00

12:15
708
1.0

Resull

14100
0.65

7.8
322
1.0

0.15
:9900

18.1
86

269
:J1900

187
5190

473
0.10
23.3
2370

12
0.11
354
133
34.7
70.5

Flag

R

J

J
J
J
UJ
U
J

MEE029
X129
Soil

mg/Kg
11/9/00
15:45
76.9
1.0

Result

14700
0.60

5.3
256

087
0080
7750
17.3
8.1

254
19900

21.5
4130

601
0070

21.7
1470

1.1
010
377

13.2
30.5
62.1

Flaq

R

U

J
J
J
UJ
U
J

MEE02A
XI 30
Soil

mg/Kg
11/9/00
16:00
74.1
1.0

Result

6860
0.65
5.0
161

051
O.OBO
23900

11.4
8.4

16.3
17300

138
8360

516
0.090

21 6
1320

12
0.11
443
9.9

21.7
48.3

Flag

J

•JH;:
U

J
J
J
UJ
u
J

Highlighted entries are at least three limes background, some will be ten times background if background level Is estimated.
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able
SI -MARY OF SOIL ANALYTICAL DATA
THE PREMCOR REFINING GROUP, INC.

DAF AREA
HARTFORD, ILLINOIS

Sample Number:
Sample Date:
Approximate Sample Depth:
PARAMETERS
3enzene
Toluene
Ethylbenzene
Xylenes
PNA Constituents
Naphthalene
Acenaphlhylene
Acenaphthene
Fluorene
Phenanlhrene

Anthracene
-luoranihene
Pyrene
Benzo(a)anlhracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
lndeno{1 ,2,3-cd)pryene

Cyanide
Chromium
Nickel
Lead
Total organic carbon

PH

UNITS
pg/kg
Pg/kg

pg/kg
"9"<g

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/l
mg/1
mg/1

mg/kg
S.U.

DAF-1-S
02/07/02

0-6 Inches

8.4
5.6
1.1J
4.5

ND(0.17)
ND{0.17)
ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)

0.48
ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)

ND(0.57)
ND(0.010)

0.045
0.158
3.400
7.24

DAM-D
02/07/02

18-24 Inches

1.1J
1.2J

ND(4.3)
8.4

ND(0.12)
ND(0.12)
ND(0.12)

0.33
1.2

ND(0.12)
1.6

ND(0.12)
ND(0.099)

0.37
0.27

ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)

ND(0.63)
N0(0.010)

0.042
0.065
13.000
8.19

DAF-5-S
02/07/02

0-6 Inches

278
64J
76J
454

ND(0.34)
ND(0.34)
ND(0.34)

5.3
12

ND(0.34)
18
2.8

ND(0.27)
11

ND(0.34)
ND(0.34)
ND(0.34)
ND(0.34)
ND(0.34)

0.38

ND(0.55)
0.005J
0.060
0.115
15,000
6.75

DAF-5-D
02/07/02

18-24 Inches

0.8J
1.2J

ND(4.8)
3.3J

ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)

0.021
ND(0.013)

0.034
ND(0.013)
ND(0.010)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)

ND(0.67)
ND(0.010)

0.099
0.025J
19,500
6.76

IEPA

Tierl
30

13.000
12,000
150,000

84
-

570
560
-

12.000
3,100
2,300

2
88
5
9

0.8
0.8
-

0.9

40
420*
700
400*

DAFSoilLab

IEPA TACO Tier 1 = Most stringent of Tier 1 industrial/commercial exposure pathways from the Illinois Environmental Protection Agency
Title 35 Subtitle G. Chapter I. subchapter f, PART 742; Tiered Approach to Corrective Action Objectives

pg/kg = Micrograms per liter
mg/kg = Milligrams per kilogram

mg/1 = Milligrams per liter
ND (0.013) = Not detected (detection limit)

* Based on ingestion and inhalation pathways



Table 1
SUMMARY OF SOIL ANALYTICAL DATA
THE PREMCOR REFINING GROUP, INC.

DAF AREA
HARTFORD, ILLINOIS

Sample Number:
Sample Date:
Approximate Sample Depth:
PARAMETERS
Benzene
Toluene
E'hylbenzene
Xylenes
PNA Constituents
Naphthalene
Acenaphthylene
Acenaphlhene
Fluorene
Phenanlhrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Rf>n7o(k)ftuoranthene
Benzo(a)pyrene
Dibenzo(a.h)anirvacene
Benzo(g,h,i)perylene
lndeno(1,2,3-cd)pryene

Cyanide
Chromium
Nickel
Lead
Total organic carbon
PH

UNITS
pg/kg
ug/kg
iig/kg
ug/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/1
mg/1
mg/1

mg/kg
S.U.

DAF-1-S
02/07/02

0-6 Inches

8.4
5.6

1.1J
4.5

ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)

0.48
ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)
ND(0.17)

ND(0.57)
ND(0.010)

0.045
0.158
3,400
7.24

DAF-1-D
02/07/02

18-24 Inches

1.1J
1.3J

ND(4.0)
3.9J

ND(0.12)
ND(0.12)
ND(0.12j

0.92
0.26

ND(0.12)
1.1

0.53
0.73
1.3
1.6

ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)

ND(0.58)
ND(0.010)

0.044
0.163

>60,000
8.70

DAF-2-S
02/07/02

0-6 Inches

7.1
6.9
0.9J
8.0

ND(0.016)
ND(0.016)
ND(O.OIG)

0.10
ND(0.016)
ND(0.016)
ND(0.016)
ND(0.016)
ND(0.013)

0.30
ND(0.016)
ND(0.016)
ND(0.016)
ND(0.016)
ND(0.016)
ND(0.016)

ND(0.55)
ND(0.010)

0.019
0.337
1.960
8.31

DAF-2-D
02/07/02

18-24 Inches

1.0J
1.1J

ND(4.2)
3.6J

ND(0.18)
ND(0.18)
ND(0.18)

0.59
1.7

ND(0.18)
3

0.53
NfXO.14)

1.6
ND(0.18)
ND(0.18)
ND(0.18)
ND(0.18)
ND(0.18)

0.48

ND(0.59)
ND(0.010)

0.035
0.105
19.100
7.07

DAF-3-S
02/07/02

0-6 Inches

105
38J
47J
684

ND(0.46)
ND(0.46)
ND(0.46)

2.1
5.9

ND(0.46)
12

2.7

9.9

8.7

ND(0.46)
ND(0.46)
NU(0.46)
ND(0.46)
ND(0.46)
ND(0.46)

ND(0.66)
ND(0.010)

0.036
0.027
30,000

8.44

DAF-3-D
02/07/02

18-24 Inches

0.7J
ND(5.2)
ND(52)

4.0

ND(0.013)
ND(0.013)
ND(0.013)

0.028
0.11

ND(0.013)
0.17

ND(0.013)
ND(O.OIO)

0.13
ND(0.013)
ND(0.013)
ND(O.OI3)
ND(0.013)
ND(0.013)
ND(0.013)

ND(0.63)
ND(0.010)

0.080
0.173
15.700
8.50

DAF-4-S
02/07/02 ' IEPA

0-6 Inches

450
68
133

1740

ND(0.45)
ND(0.45)
ND(0.45)

7.0
20

ND(0.45)
19

ND(045)
ND(036)

7.9

1.9

ND(0.45)
ND(0.45) '
ND(0.45) l
ND(0.45) •

1.8

ND(0.58) i
ND(0.010)

0.050 J
1.21 I

18,300 'f!
n —j ,i
8.71 |

: Tier 1
30

13,000
12,000

150,000

84
-

570

560

-

12,000
3,100
2,300

2

88

5

9

0.8

0.8

—
0.9

40

420*
700
400*

DAFSoilLab

IEPA TACO Tier 1 = Most stringent of Tier 1 industrial/commercial exposure pathways from Ihe Illinois Environmental Protection Agency
Title 35 Subtitle G, Chapter I, subchapter f, PART 742; Tiered Approach to Corrective Action Objectives

pg/kg = Micrograms per liter
mg/kg = Milligrams per kilogram

mg/l = Milligrams per liter
ND (0.013) = Not detected (detection limit)

* Based on ingestion and inhalation pathways
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TABLE 2-1
SAMPLE PARAMETER SUMMARY

location and
Type of
Sample

Guard Basin
Sludge

Lime Pits
Sludge

Guard Basin
Soils

Lime Pits
Soils

Guard Basin
Groundwater

Lime Pits
Groundwater

Equipment
Blanks

TOTALS

Number Samples
for Oil & Grease,
Heat Content,
Water/Solids/Ash
and Total
Halogen

16

8

0

0

0

0

0

24

Number of
Samples for
Benzene
Ethylbenzene
Toluene and
Xylene

0

0

8

8

4

4

1

25

Number of
Samples for
Total
Petroleum
Hydrocarbon

0

0

8

8

4

4

1

25

Number
of
Samples
for Lead &
Chromium

16

8

8

8

4

4

1

49

Number
oi
Samples
fo*
TCLP

2

1

0

0

0

0

0

3

Number ...
of
Samples
for
Skinner :
List

2

1

1

1

0

0

0

5

2.2 Sludge Analysis

Samples of the impoundment sludges were analyzed for the parameters included in
the above table. Samples were tested to evaluate treatment or disposal options which may
be appropriate for closure of the units. A discussion of the significance of each of these
parameters is provided in Section 3 of this report. The analytical parameters include the
constituents of environmental concern which may be contained in the sludges. These
parameters include the Toxicity Characteristics (TC) and the Skinner List compounds. The
TC results determined the extractable levels of constituents present.

The following tables provide a summary of the analytical results. Tables containing
additional data is provided in Appendix No. 2.

DRAFT 4/28/93



TABLE 2-2
SLUDGE CHARACTERISTIC DATA

SAMPLE
NUMBER

GB - 1

G B - 2

GB - 3

GB -4

GB - 5

GB -6

G B - 7

GB -8

G B - 9

GB - 10

GB- 11

GB - 12

GB - 13

GB - 14

GB- 15

GB- 16

LP- 1

L P - 2

LP-3

L P - 4

LP-5

L P - 6

L P - 7

LP-8

OIL & GREASE
(mg/kg)

'44,000

43,000

65,000

51,000

170,000

140,000

110,000

140,000

120,000

150,000

68,000

180,000

130,000

35,000

160,000

140.000

1.400

2.800

840

4.800

4.100

1.300

220

1,700

WATER
(%)

40

39

39

40

43

50

56

71

39

57

42

47

43

BDL

BDL

46

68

80

78

55

71

57

71

65

ASH
(%)

56

53

39

45

19

14

14

37

29

20

40

29

25

28

31

21

9

7

10

21

23

26

21

22

SOLIDS
(%)

63

61

53

53

49

42

39

52

42

33

37

48

38

38

44

41

13

30

15

27

30

33

27

27

HEAT CONTENT
(BTLJ/LB)

3,800

BDL

BDL

BDL

7,100

5,900

5,900

4.800

4,300

4,800

5,000

6,400

4,300

BDL

6.100

3.900

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

HALOGENS
(mg/kg)

BDL

BDL

BDL

BDL

BDL

1.200

3,900

BDL

BDL

BDL

6,900

DDL

280

BDL

BDL

BDL

650

1,500

BDL

490

420

BDL

830

BDL

CHROMIUM
(mg/kg)

180

11

60

160

1,100

1.400

1,400

1.500

1,400

1.700

160

1.700

1,300

22

1.400

2,800

91

19

18

1\

40

170

22

250

; LEAD
(mg/kg)

230

77

340

170

56

64

44

74

72

250

880

40

?; 72
84

68

V 880

0.68

sir 2.60

| 12.0

f 7.0

1 2.2

3.3

; 0.72

4.8



TABLE 2-3
SKINNER LIST ANALYSIS OF IMPOUNDMENT SLUDGES

Tatal Constituents

Barium

Cadmium

Chromium

Cobalt

Lead

Mercury

Nickel

Vanadium

Benzene

Ethyl benzene

Toluene

Xylene

Anthracene

Benzo(a)anthracene

Chrysene

Fluoranthene

1-Methyl naphthalene

Naphthalene

Phenanthrene

Pyrene

Concentrations in Composite Samples of Guard Basin and
Lime Pit Sludges

Guard Basin
Sample 1-8

(mgAg)

100

BDL

1200

3.3

47

0.21

62

250

BDL

4.3

2.7

40

BDL

BDL

35

BDL

ND

64

140

61

Guard Basin
Sample 9-16

(mg/kg)

170

0.92

680

4.7

90

0.33

20

71

1.6

6.5

8.9

50

53

74

220

50

300

110

390

320

^«"

Lime Pits
Sample 1-8

(mg/kg)

87

0.9

39

BDL

BDL

BDL

6.1

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

13

BDL

Other Skinner List constituents were not detected in the samples.
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TABLE 2-4
TCLP ANALYSIS OF IMPOUNDMENT SLUDGES

Leachable Constituents

Arsenic

Barium

Chromium

Lead

Benzene

Methyl Ethyl Ketone

2-Methyl Phenol

Analysis of Composite Samples of Guard Basin and
Lime Pit Sludges

Guard Basin
Sample 1-8

(mg/1)

BDL

8.3

1.2

0.12

BDL

0.11

BDL

Guard Basin
Sample 9-16

(mg/1)

0.011

8.3

BDL

BDL

0.023

BDL

0.08

Lime Pits
Sample 1-8

(mg/1)

BDL

9.2

BDL

BDL

BDL

BDL

BDL

Other TC constituents were not oetectedin the samples.

In general, the sludges contain: lead, chromium, mercury and vanadium, 50 to 60
mg/kg volatile organics and up to 1000 mg/kg polynuclear aromatic (PNA) compounds in
selected samples. Only very low levels of leachable compounds were detected in the
samples. The analytical results and laboratory data sheets are summarized and included in
Appendix No. 2.

2.3 Soils Analysis

Soil samples were obtained from borings advanced while installing groundwater
monitoring wells. The soils which indicated the highest potential for contamination based
on visual observation and screening with an Organic Vapor Analyzer were selected for
analysis. Soil samples were analyzed for the following indicators of releases: Total
Petroleum Hydrocarbons (TPH), lead, chromium, benzene, ethylbenzene, toluene and
xylenes (BETX). In addition to these parameters, composite samples were analyzed for the
Skinner List constituents. This limited investigation was to provide an indication of whether
further investigations of the area were required. A summary of the analytical results is
provided below.

DRAFT 4/28/93



TABLE 2-5
ANALYTICAL RESULTS SOILS

METALS AND ORGANIC INDICATORS (mg/kg)

Sample
Number ;

GB - 1

GB - 1

GB - 2

GB - 2

G B - 3

G B - 3

GB - 4

GB - 4

LP - 1

LP- 1

L P - 2

L P - 2

L P - 3

L P - 3

LP - 4

LP - 4

Depth
(feet)

2'-6'

18'-22'

4'-6'

18'-22'

4'-8'

24'-28'

4'-8'

14'-18'

8'-12'

26'-30'

4'-8'

22'-26'

6'-10'

16'-20'

4'-6'

24'-28'

TPH

730

BDL

23,000

BDL

BDL

BDL

3,500

BDL

27

2,700

BDL

27

65

20

110

37

Chromium

15.0

7.3

200

13.0

8.8

3.5

19.0

16.0

9.2

6.4

13.0

8.9

12.0

7.7

110

6.7

Lead

48.0

3.0

96

6.9

12.0

1.8

900

11.0

12.0

4.2

11.0

2.5

4.4

2.1

36.0

2.2

•
Benzene

BDL

BDL

0.50

0.005

BDL

BDL

0.035

0.024

0.005

0.027

0.008

0.003

0.010

BDL

0.007

BDL

;Eihjtg
benzene

BDL

BDL

1.5

BDL

0.004

BDL

0.003

BDL

BDL

0.65

BDL

BDL

BDL

BDL

BDL

BDL

Toluene

BDL

BDL

0.27

0.006

BDL

BDL

0.30

0.019

BDL

0.042

0.006

0.003

0.005

BDL

0.004

BDL

_ , . - • ... .,]!
Xylenes

BDL

BDL

6.9

0.003

0.019

BDL

0.017

BDL

BDL

2.0

BDL

BDL

BDL

BDL

BDL

BDL

TPH - Total Petroleum Hydrocarbons
BDL - Below Detectable Levels

The soil sample composited from samples collected around the Guard Basin was
found to contain traces of volatile organic compounds (less than 1 mg/kg) and low levels
of polynuclear aromatic (PNA) compounds (approximately 125 mg/kg). The sample also
contained lead at 740 mg/kg and arsenic at 2 mg/kg. Beryllium, cobalt and nickel were also
detected in trie sample. The soil sample composited from samples collected around the
Lime Pits contained traces of volatile organic compounds (approximately 1 mg/kg) and low
levels of naphthalene compounds (approximately 6 mg/kg). The sample also contained
cobalt and vanadium. The Skinner List analysis is provided in the following table.
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TABLE 2-6
SKINNER LIST ANALYSIS OF SOILS

Skinner Analysis

Arsenic

Barium

Beryllium

Chromium

Cobalt

Lead

Nickel

Vanadium

Benzene

Ethyl benzene

Methyl ethyl ketone

Toluene

Xylene

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(a)pyrene

Chrysene

Fluoranthene

Methyl chrysene

1-Methyl naphthalene

Naphthalene

Phenanthrene _

Pyrene

Total Constituent Concentrations in Composite Samples of Soils

Guard Basin Soil (mg/kg)

2

140

0.34

8.9

13

740

13

BDL

0.098

0.03

0.021

OJ099

0.17

9.9

5.3

4.6

39

3.5

15

ND

BDL

8.6

39

Lime Pit Soil (mg/kg)
x

BDL

110

BDL

27

6.5

6.4

9.9

27

0.76

0.071

0.18

0.3

0.16

BDL

BDL

BDL

BDL

BDL

ND

4

2.1

BDL

BDL

Other bkinner List constituents were not detected in the samples.
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2.4 Groundwater Analysis

Groundwater samples were collected from each well to evaluate whether waste
constituents have beeaxeleased from.jjiese._um'ts into the groundv/ater. A summary of the
analytical results is provided below.

;*

TABLE 2-7
ANALYTICAL RESULTS GROUNDWATER

METALS AND ORGANIC INDICATORS (mg/L)

Sample

GB - 1

GB - 2

GB -3

GB - 4

LP- 1

L P - 2

L P - 3

L P - 4

TPH

BDL

136

BDL

0.83

1.5

1.0

BDL

BDL

Chromium.

BDL

BDL

BDL

BDL

BDL

BDL

0.0063

BDL

Lead

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

Benzene

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

Toluene

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

Ethyl
benzene

BDL

BDL

BDL

BDL

0.009

BDL

BDL

BDL

Xylenes

BDL

BDL

BDL

0.007

0.015

BDL

BDL

BDL

BDL - Below Detectable Levels

2.5 Sludge Volume Estimate and Description of Impoundments

The volume of sludge was estimated by determining the average sludge depth in each
section of the impoundments and multiplying by the area of the impoundment section. The
Guard Basin has two sections of approximately equal dimensions. The impoundment is
d ivided in order to divert the flow of water through the impoundment and increase retention
time. This results in most of the solids settling out in the first part of the impoundment,
causing the volume of sludge in each section to be significantly different. Water is routed
to the east side of the Guard Basin and pumped to the wastewater treatment system from
the west side.

The Lime Pits are used to de-water sludges generated from the treatment of raw
water and receive wastewater from the neutralization of HF used in the alkylation unit.
Most of the sludges (approximately 80 to 95%) are generated from the lime softener used
to treat raw water so it can be used as boiler feed water. The Lime Pits are operated in
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such a manner that while one of the two pits is being filled, the other pit is allowing the
sludges to dry so they can be removed for disposal. The inactive pit is allowed to dry for
approximately one year before removing the sludges for disposal. The north pit was
receiving lime softener sludge and the south pit was drying during this sampling event. The
.spilth .pit, had no water ^s.tariding pn_the sludge while the north pit was receiving a watery
sludge material.

.x-

The sludge depth measurements are included in Appendix No. 2. The following table
provides an average of the depths measured during the field investigation and an estimate
of the volume of sludge contained in each impoundment.

TABLE 2-8
SLUDGE VOLUME ESTIMATE

IMPOUNDMENT

Guard Basin

Lime Pits

EAST/NORTH
(average
depth/volume)

3.4ft/18,050 yd3

6.5ft/ 6,620yd3

WEST/SOUTH
(average
depth/volume)

1.2ft/ 6,370yd3

5.5ft/ 5,600yd3

TOTAL

24,420 yd3

12,220 yd3
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SECTION 3.0

SCREENING OF IMPOUNDMENT CLOSURE/REMEDIATION ALTERNATIVES

Clark Oil intends to close the Guard Basin and Lime Pits in an environmentally
sound manner which includes potential recycling of the sludges and continued use of the
Guard Basin for stormwater detention. Sludge treatment and disposal alternatives which
are being considered include: re-use as a fuel substitute, treatment for recovery of re-usable
or salable materials, biological treatment, stabilization with on-site encapsulation, and
stabilization with off-site disposal.

Issues which must be considered during the screening of each technology include
transportation and disposal of any treatment residuals and potential long term
environmental effects. These issues greatly affect the economics and logistics of treating or
disposing of the large volume of sludge contained in these impoundments.

Samples from the impoundments were tested for parameters which are useful in
screening suitable technologies. The preferred disposition of the sludge may include re-use
or oil recovery. Based on the preliminary data, our initial screening indicates that the re-
use options do not appear viable. The relatively low concentration of hydrocarbons and the
presence of metals in the sludges make solvent extraction and combustion less attractive
options. These characteristics favor stabilization and disposal.

TABLE 3-1

RANKING OF CLOSURE TECHNOLOGIES

TECHNOLOGY

RE-USE AS FUEL

RECOVERY OF
OIL

BIOLOGICAL
TREATMENT

STABILIZATION
AND DISPOSAL

TECHNOLOGY
SUITABILITY

Moderate

Low

Moderate

High

TREATMENT
COSTS

High

High '

Moderate

Low

POTENTIAL
AIR EMISSIONS

High

Low

Low

Low

OVERALL
RATING

Low

Low

Moderate

High

Additional discussion of each technology and their ranking is provided below.
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3.1 Re-Use as a Fuel Substitute

Re-use of the Guard Basin sludges as a fuel substitute is an option which may have
significant potential based on the heat content of some sludge samples. The heat content
of the Guard Basin sludges ranged from below-detectable Icvels'to 7,100 BTU/lb, while the
average heat content of the sludges is approximately 3,900 BTU/lb. Use of the Guard Basin
sludges as a fuel is considered to be a good candidate technology because*the sludges are
expected to contain a significant amount of coke fines. Petroleum coke is frequently used
as a fuel in boilers and furnaces. The heating value makes the technology worth additional
consideration, but some compounds in the sludge may create undesirable air emissions.

When evaluating whether a waste material can be used as a fuel there are a number
of parameters which must be considered. The parameters of concern include: heat of
combustion, water and ash content, halogen and sulfur content, metals, dewatering and
transportation of the material. These parameters help to identify pre-treatment costs,
potential air impacts caused by combustion of the material, and residual disposal costs. The
metals in the sludge could create an air emission problem in sensitive air zones. The
presence of halogens and possibly sulfur in the sludge may also contribute to air emissions.

Re-use of sludges as a fuel substitute requires that the material contain sufficient heat
content to warrant combustion. Guidance on the heating value required to recycle sludge
as fuel varies. Generally a heating value of 5,000 to 6,000 BTU/lb is the lowest value for
sludges fed to a properly designed incineration unit. Sludges with heat contents in this
range may require some supplemental fuel to ensure proper combustion. The required
heating value will vary depending on the design of the combustion unit and the water
content of the sludge.

The ash content of a sludge affects the cost associated with additional treatment or
disposal of the residuals. Materials with a high solids content must be burned using special
burners or units especially designed for burning sludges. The ash content of the sludge will
determine the volume of material requiring disposal after combustion. The disposal cost
for the treatment residuals will be determined by the classification of the material and the
availability of suitable disposal sites. The ash content of the Guard Basin sludges ranges
from 14 to 56 percent with an average of approximately 30 percent.

During combustion, metals and halogens may be volatilized and released to the
atmosphere. Metals of concern which have been detected in the Guard Basin sludges
include mercury, chromium and lead. Mercury was detected in both composite samples
from the Guard Basin at concentrations of 0.21 and 0.33 mg/kg. Lead was detected in
concentrations of 40 to 880 mg/kg and chromium from 11 to 2800 mg/kg. The specific
halogens detected in the sludge samples were not identified, but are suspected of being
chlorine and fluorine compounds since the facility uses chlorine for water treatment and
hydrofluoric acid as a catalyst in the Alkylation unit. The facility also handles crude oils
with a high sulfur content. Upon combustion, the halogens and sulfur form acid gasses
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which may require removal prior to discharge to the atmosphere. The halogen content
ranged from below detectable levels to 6,900 mg/kg. Treatment of the combustion gases
may result in the generation of a wastewater stream or other sludges which require
treatment or disposal.

Costs associated with use of waste sludges as fuel include: removal from
impoundment, dewatering, transportation, the fee paid to the treatment facility for treatment
of the sludges and disposal of the residuals. The fees charged by treatment facilities or fuel
blenders are normally determined on a case by case basis depending on the waste
characteristics, but are frequently in the range of $500 per cubic yard. In addition to these
costs, additional charges may be incurred for testing of the sludge, storage of the material
prior to treatment, decontamination testing and ash disposal.

3,2 Treatment for Recovery of Oil

Recovery of oil from refinery waste sludges can be an effective means of reducing
the volume and toxicity of sludges while recovering a valuable material. Numerous
technologies are available for treatment of waste sludges, though few have been
demonstrated at a full scale operation. This is in part due to the economics of the
processes. The more effective processes cost in the range of $150 to $300 per cubic yard
(yd3)1 of material treated. Under favorable conditions, over 90 percent of the oil may be
recovered from the sludge.

Most oil recovery technologies are effective at removing the organic constituents
contained in the sludges, but have little effect on the metal constituents. Prior to disposal,
treated sludges may require additional treatment to immobilize the metal constituents.
Immobilization of the metals contained in sludges is normally accomplished by mixing the
material with alkaline stabilization agents. The Lime Pit sludges do not contain significant
amounts of oil.

The Guard Basin sludges contain oil (measured as Oil & Grease) in concentrations
ranging as high as 18 percent with an average concentration of approximately 10 percent.
Recovery of oil from the Guard Basin sludges may net as much as 10,000 barrels of oil.
Some of the oil in the sludges may not be in a form which is recoverable using the available
technology. Bench scale tests would have to be conducted to evaluate the effectiveness of
the technologies on the sludges.

1 The EPA Superfund Innovative Technology Evaluation (SITE) report indicates that
the cost for the CF System (a solvent extraction technology used to remove organic material
from oily sludges and solids) ranged from $148 per ton to $447 per ton of sludge treated.
These costs included pre- and post-treatment, but did not include cost for disposal of the
final solvent extract.
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Costs associated with recovery of oil from waste sludges include: removal from
impoundment, dewatering, transportation and the fee paid to the treatment facility. In
addition to these costs, additional charges may be incurred for testing of the sludge, storage
of the material prior to treatment, decontamination testing and ash and wastewater disposal.
The cost of, treatment for oil recovery of the Guard Basin sludges is estimated to. cost
approximately $350/yd3. This equates to an equivalent cost of approximately $1,000 per
barrel of recovered oil. Stabilization and disposal of the treated sludges.in a landfill will
still be required. The Lime Pit sludges do not contain a significant quantity of oil and are
not considered suitable for this type of treatment. Based on this preliminary screening,
recovery of oil from the Guard Basin sludges is not considered to be a viable technology.

3.3 Biological Treatment

Biological treatment has been used to effectively treat refinery waste streams for
many years. Generally, biological treatment has been used to treat wastewater streams with
low concentrations of organic constituents or treatment of sludges in land treatment units.
Other variations of biological treatment have been used to successfully treat refinery waste
sludges. The Guard Basin sludges appear to be suitable for biological treatment. The Lime
Pit sludges do not contain significant amounts of oil and are not considered suitable for this
type of treatment.

Biological treatment of the Guard Basin sludges in a land treatment unit (landfarm)
would require a large area based on the slow degradation rates predicted for the type of
organic compounds detected in the sludges. The analysis did not identify most of the
organic compounds in the sludges (Oil & Grease in the range of 10 to 15 %, with only 300
to 1,500 mg/kg (0.03% to 0.15%) identified compounds). The compounds identified were
primarily Polynuclear Aromatic compounds (PNA's). PNA's typically have biodegradation.
half-lives in the range of 6 months to one year.

A tank based activated biological treatment system may be suitable for treatment of
the sludges as it is more aggressive than land treatment. Nutrients and any additional
microorganisms which may be required to stimulate biological activity can be added to the
sludge very effectively using this system. This technology has been demonstrated to be
effective at treating waste sludges, but additional testing is required to adequately evaluate
the suitability for treatment of the Guard Basin sludges.

The biological treatment technologies are effective at removing the organic
constituents contained in the sludges, but have little effect on the metal constituents. Prior
to disposal, treated sludges may require additional treatment to immobilize or remove the
metal constituents. Immobilization of the metals contained in sludges is normally
accomplished by mixing the material with alkaline stabilization agents.

Biological treatment of the Guard Basin sludges is not considered to be a suitable
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alternative because of the experimental nature of this process for treatment of impoundment
sludges. The variability in composition of the sludges would make operation of this type of
system difficult. This technology has not, to our knowledge, been demonstrated on a large
scale impoundment sludge remediation project. We do not recommend pursuing it further
at this stage of the project. - "''-• ~~ "~ ^- -

3.5 Stabilization

Stabilization, by the dewatering or blending with other materials, of waste sludges has
been demonstrated to be an effective treatment for refinery waste streams. Stabilization
immobilizes metal and other waste constituents reducing the potential for waste constituents
to leach from the waste. This technology is well suited for the Guard Basin and Lime Pit
sludges because of the relatively low concentration of organic constituents. The Lime Pit
sludges, which were not subjected to laboratory testing, do not have significant organic
content.

Stabilization testing of Guard Basin sludges conducted in the laboratory indicate that
stabilization may be effective on these sludges. The stabilized sludges were tested for
unconfined compressive strength as an indicator of the effectiveness of each additive. One
sample of the stabilized sludge which appeared to have sufficient strength was tested to
determine the concentration of leachable metals in the sample.

Sludges from the Guard Basin were tested to determine whether stabilization with
cement kiln dust (CKD) or Portland cement were effective. The results of this testing are
presented in Table 3-1. Samples of sludges mixed with the varying quantities of stabilization
agents were tested for unconfined compressive strength. The stabilized samples had
significant strength and did not leach any TC metal constituent except barium.

The Guard Basin sludges contain as much as 18 percent organic material with an
average concentration of 10 percent. The low levels of organic constituents found in the
material did not appear to adversely affect stabilization. The unconfined compressive
strength of the samples stabilized with Portland cement increased with the percentage
cement until the limit of the test instrument was exceeded. The CKD did not appear to be
as effective at achieving strength in the samples which may attributable to a lack of
adequate moisture.
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Stabilization has been demonstrated to work effectively on sludges containing metal
constituents, but may be adversely affected by organic constituents contained in the waste.
Some stabilization agents have been demonstrated to effectively immobilize organic
constituents, though tests are not conclusive2. The organic materials in sludges may inhibit
the stabilization process or the organic constituents may not be adequately immobilized.
Several companies market specialty stabilization additives which appear to perform on
sludges with organic content as high as 25 percent. x

Portland cement and cement kiln dust (CKD) were used as stabilization agents for
this testing. The specialized or proprietary agents which allow stabilization of materials with
a high organic content were not used during this testing. Testing was conducted at a variety
of ratios in order to evaluate the effectiveness and relative cost of stabilization. Stabilization
using Portland cement based technologies are expected to cost in the range of $100 per
cubic yard3.

Off-site disposal of the sludges requires transportation of the material to a licensed
disposal site. The cost for transport and disposal of the stabilized sludges at the nearest
acceptable facility will depend on the level of waste constituents allowed in waste or extract
and the distance to the disposal facility. If the stabilized waste meets all applicable disposal
restrictions, disposal costs in the range of $250 per ton are anticipated.

On-site disposal of the stabilized impoundment sludges requires that a disposal cell
be constructed to contain the treated sludges. Treatment of the sludges includes
stabilization and placement in an on-site disposal cell. The cell is required to provide a
barrier to migration of constituents caused by infiltration of stormwater or groundwater.

Stabilization and on-site disposal of the impoundment sludges appears to be the most
cost effective and environmentally sound method of closure for the Guard Basin and Lime.
Pits sludges. Treatment of the sludges using stabilization minimizes the risk of waste
constituents leaching from the waste and managing the waste on-site eliminates the risks and
costs associated with transportation of the waste.

2 The SITE report on the HAZCON Solidification Process contains information
regarding the immobilization of organic constituents using stabilization processes.

3 The HAZCON Solidification Process is estimated to cost approximately $100 per
ton of contaminated soil treated.
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SECTION 4.0

SITE CONDITIONS

The investigation included sampling of soils and groundwater around the impoundment to
evaluate whether waste constituents may have been released to the environment. Soils were
sampled at various depths at the locations selected for installation of groundwater
monitoring wells. Groundwater monitoring wells were installed both upgradient and
downgradient of the Guard Basin and the Lime Pits. The geology and hydrogeology of the
area around the impoundments is summarized below. The analysis of soil and groundwater
samples collected during the investigation are discussed below.

4.1 Hydrogeology

The regional and local hydrogeology were investigated in order to assess potential
pathways of migration from the impoundments. The soils are generally sandy in the area
of the refinery and groundwater is encountered approximately 35 feet below the ground
surface. These conditions can affect the procedures used to close the impoundments.

Regional Geology/Hydrogeology

Hartford, Illinois lies in the northern part of the valley bottom of the Mississippi
River. The area of the Mississippi Valley bottom located between Dupo and Alton, Illinois
is locally known as the American Bottoms and covers approximately 175 square miles.
Water in the area of the American Bottoms typically is obtained from three sources; glacial.
drift, bedrock, and valley fill aquifers.

Thin glacial drift deposits are located on the upland adjacent to the American
Bottoms. The glacial drift deposits are comprised of glacial till overlain by 50 feet or more
of loess. Locally, thin sand and gravel beds may supply enough water for domestic use. The
sand and gravel beds are typically found near the base of the fill.

The bedrock aquifers are comprised primarily of limestone and dolomite with lesser
amounts of sandstone and shale. Although the bedrock aquifers may be capable of
producing large quantities of water, they are currently of lesser importance in the American
Bottoms because they often produce highly mineralized water and the shallow water
occurring in the valley fill is easily accessible.

The valley fill consists of both alluvium and glacial outwash deposits. The thickness
of these deposits ranges from approximately 40 feet to 160 feet. The valley fill deposits
consist of sand, gravel, silt, clay, and pebbly clay. The more permeable sands and gravels
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are water yielding. The valley fill produces the greatest quantities of water used in the area.
The principal means of groundwater recharge to the valley fill is seepage from rainfall and
floods, and percolation from the Mississippi River.

! real Geology/Hydrogeology

The Clark facility lies upon the valley fill deposits. According to Illinois Geological
Survey Report of Investigations 191, the thickness of the valley fill in the Hartford area is
approximately 120 to 160 feet. The depth of borings completed during this investigation
range from 40 to 42 feet.

Based upon lithologic descriptions completed by Heritage Remediation Engineers,
the stratigraphy in the vicinity of the lime pits and Guard Basin consists of eight to 24 feet
of interbedded silt, silty clay, clayey sand, and sandy silt overlying 10 to 33 feet of medium
to coarse grained sand. A sandy gravel layer was encountered at the base of borings GB-1
(36 to 40 feet) and GB-2 (32 to 40 feet). A two-foot-thick sandy gravel layer was
encountered at a depth of 22 to 24 feet in boring LP-2.

Groundwater was encountered in each well completed during this investigation. The
depth to groundwater ranges from 31 to 35 feet. Based on groundwater elevation
measurements, groundwater flow in the vicinity of the Guard Basin is to the north-northeast
with a gradient of approximately 0.003 feet per foot. Groundwater in the vicinity of the lime
pits appears to flow to the southeast with a gradient of approximately 0.01 feet per foot.
The differences in groundwater flow direction and gradient between the lime pit and Guard
Basin areas indicate unidentified controls on groundwater flow may exist. The limited
groundwater data collected during this investigation is not sufficient to adequately
characterize groundwater flow conditions in the vicinity of the Lime Pits and Guard Basin.
Preliminary groundwater flow patterns are shown on Figure 4-1 in Appendix No. 4.

Regional studies of groundwater flow patterns conducted by the Illinois State Water
Survey in 1985 indicate extensive pumping of groundwater in the area of the Clark Oil
refinery. This pumping has caused the development of a cone of depression and anomalous
flow patterns in the Hartford/Roxanna area. The effects of this pumping on groundwater
flow patterns in the area of the Guard Basin and Lime Pits will be investigated.

4.2 Releases to Soils

Soil samples were obtained at various depths around each of the units to determine
whether waste constituents have been released. The soil samples which indicated the
highest potential for contamination were selected for analysis. Samples were collected from
ciepths ranging from 14 inches to 30 feet below the surface. A composite soil sample from
each of the impoundment areas was prepared and analyzed for the Skinner List constituents.
The results of these analyses are provided in Appendix No.2.
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The Total Petroleum Hydrocarbon (TPH) analysis is used as an indicator of
hydrocarbon releases. The test is subject to interferences for non-hydrocarbon materials and
background concentrations are frequently in the 30 to 50 mg/kg range. Analysis of soils
around the Guard Basin and Lime Pits were found to have levels of TPH as high as 23,000
mg/kg. Most of the soil samples which contain .elevated levels of TPH were collected at
depths of less than eight feet. Some of these shallow samples also had elevated levels of
lead or chromium. One soil sample collected at a depth of 30 feet contained high levels of
TPH.

Soil samples were also tested to determine the levels of specific constituents which
are frequently used as indicators of releases from refinery waste management units. The
specific constituents which were tested for include lead, chromium (metals), benzene, ethyl
benzene, toluene and xylene (BETX). Some of these shallow samples which contain
elevated levels of TPH also had elevated levels of lead or chromium. These samples were
collected from depths of less than eight feet. None of the deep samples had levels of lead
or chromium above normal background levels. Composite soil samples were analyzed for
the Skinner List constituents4.

The waste constituents detected in the soil samples were primarily found at depths
of less than eight feet. The Guard Basin normally operates at a level approximately 10 feet
below the ground surface. This level changes depending on the volume of rainfall and other
factors, but very rarely approaches grade level. Based on the fact that the waste constituents
were discovered at such shallow depths indicates that they may not be related to operation
of the impoundments.

Lime Pit Soils

Analysis of discrete soil samples from around the Lime Pits indicated only one area
near the surface with elevated levels of waste constituents. This sample was collected from
an area south of the Pits. A sample collected at a depth of thirty feet also showed elevated
levels of TPH and volatile aromatic compounds. A composite sample which was analyzed
for the Skinner List constituents contained levels of BETX and metals comparable to the
grab samples. None of the PNA compounds were detected in the composite sample.

The soils to the north and west of the Lime Pits contained low concentrations of
TPH (27 to 110 mg/kg) and volatile organic constituents (BDL to 3 mg/kg) except the
sample at a depth of 30 feet. At 30 feet, the hydrocarbons (2,700 mg/kg TPH) found in the
soils may be the result of prior releases of hydrocarbons from on-site or off-site sources.

4 The Skinner List is take a from the EPA manual "Guidance Document for
Delisting of Refinery Waste".
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Sample location LP-4, located south of the Pits, contains elevated levels of chromium
(110 mg/kg) at 5 feet. The Lime Pit sludges contain chromium, but only two samples
contain in excess of 100 mg/kg and half of the samples contain less than 25 mg/kg. The
chromium in the Lime Sludge is expected to be in an insoluble form which is not likely to
migrate. .̂  ;. ...._- - . __. ,•._...,

The Skinner List analysis of the Lime Pit soils composite detected>jvolatile organic
compounds and low levels of two of the semi-volatile organic constituents. Several of the
Skinner List metals were also detected in the Lime Pit samples. The metals were found at
concentrations which are found in soils not impacted by industrial activities5.

Guard Basin Soils

Analysis of discrete soil samples from around the Guard Basin indicated several areas
near the surface with elevated levels of TPH and metals. The analysis of the discrete
samples for volatile organic compounds did not show concentrations higher than 7 mg/kg,
with most samples containing below 1 mg/kg of the volatile organic compounds combined.
The composite sample from the Guard Basin area contained several of the organic
constituents on the Skinner List and elevated levels of some metals.

The concentration of the volatile organic compounds in the composite sample are
comparable to the concentrations detected in the grab samples. The concentration of semi-
volatile organic constituents found in this sample (approximately 125 mg/kg) are higher than
those detected in the composite sample taken from around the Lime Pits.

The semi-volatile organic constituents are not generally considered mobile in soils
and are unlikely to have migrated from the Guard Basin. These compounds are present in.
the upper eight feet of soils, above the normal operating level of the Guard Basin.
Subsequent sampling efforts will address these surficial areas to better understand the
distribution of TPH and metals.

4.3 Releases to Groundwater

Representative groundwater samples were collected from each of the monitoring
wells for analysis. Samples were tested to determine the concentration of the specific
constituents lead, chromium (metals), benzene, ethyl benzene, toluene and xylene (BETX).
Most of the samples did not contain any these constituents, though trace levels (below 15
ug/L) were detected in three of the samples. The sample from monitoring well GB-4

5 Background concentrations of metals are presented in USGS Geological
Professional Paper 574-D.
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contained 7 ug/L of xylene and the sample from monitoring well LP-1 contained 15 ug/L
of xylene and 9 ug/L of ethylbenzene. 'The sample from monitoring well LP-3 contained
6.3 ug/L of chromium.

As .discussed above in the hydrogeology section, the groundwater flow gradient at the
facility appears to be complex and has not been fully defined. Subsequent sampling events
will help to define the groundwater flow and gather more groundwater date. The very low
levels of the indicator parameters detected in the groundwater samples indicates that the
Guard Basin and Lime Pits have not had a significant impact on groundwater at the facility.

4.4 Additional Investigations

Additional investigations are proposed to further define the waste constituents
detected in the soils and groundwater in the area of the surface impoundments. The
investigations will focus on identifying potential sources of constituents in soils and defining
the extent of affected groundwater. Soil samples will be collected where additional
groundwater monitoring wells are installed. A plan for collecting additional soil samples will
be prepared and submitted to the IEPA for consideration.

The groundwater flow patterns in the area of the impoundments appear to be
complex and may be affected by extensive pumping around the refinery and other factors.
Additional measurement of the groundwater elevations in the newly installed monitoring
wells will be conducted monthly. Additional wells which may be suitable for establishing
facility wide groundwater flow patterns will be identified and monitored with the new wells.
Additional groundwater monitoring wells will be installed and soil samples collected for
analysis. The additional wells will be used to further define the groundwater flow patterns
and determine whether waste constituents are present below the impoundments.
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SECTION 5.0

CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER STUDIES

This investigation and review of closure technologies is intended to provide a
preliminary evaluation of the Guard Basin and Lime Pits. The conclusions, presented here
are based on this preliminary information and are subject to change. Additional
investigations and discussion with the IEPA will be pursued to ensure that the proper
decisions are made.

5.1 Impoundment Closure Procedures

The sludges contained in the Guard Basin and Lime Pits have been sampled and
analyzed to determine the physical and chemical composition of the material. This
information was then used to conduct a preliminary screening of disposal or re-use
technologies. Those technologies which appeared applicable were considered. The quantity
of sludge in each of the impoundments has been estimated and the physical characteristics
determined.

The results of the sludge analysis and testing indicate that on-site disposal of the
sludges is the most cost effective closure option for the Guard Basin and Lime Pits. The
Lime Pit sludges contain such low concentrations of organics, that disposal in a landfill is
the only suitable disposal method. The Guard Basin sludges also appear to be suitable for
landfill disposal after stabilization because the sludges leach only low concentrations of
metals without stabilization and only low levels of barium after stabilization. The organic
compounds in the sludge did not interfere with the stabilization reaction and the compounds
detected are not considered to be mobile in the environment. Off-site disposal of the
stabilized sludges is not proposed because of the risks and costs associated with
transportation and disposal of the waste. Mixing of the Lime Pit and Guard Basin sludges
and disposal in an on-site landfill is the disposal method proposed by Clark.

5.2 Releases to Soils and Groundwater

Potentially affected soils and groundwater in the area of these impoundments have
been sampled^to determine whether constituents of concern are present in the area of the
Lime Pits and Guard Basin. Constituents detected in the soil samples were primarily found
at depths of less than eight feet. The constituents discovered do not appear to be related
to the operation of the impoundments. This assessment is based on the normal operating
level of the Guard Basin being below the depth of the samples. The chromium detected
in the area of the Lime Pits did not appear to have come from that unit based on the
concentration in the sludge and in the soils. In addition the chromium found in the sludge
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is expected to be in a relatively immobile form.

Groundwater samples from the area of the impoundments contain trace levels of
indicator constituents. The source of these constituents has not been identified because the
groundwater flow patterns in the area'"of the impoundments has noi been fulry defined. The
direction of flow appears to be different at each of the impoundments indicating the need
for additional investigation. x

RECOMMENDATIONS

Clark proposes to conduct additional investigations in the area of the impoundments
to gather more data and address any remaining concerns of IEPA as identified in their
March 19, 1993 letter. Clark will prepare a plan for additional investigations which address
the concerns expressed in the IEPA letter of March 19, 1993 and any additional concerns
resulting from this report within three weeks of receiving lEPA's comments on this report.
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1.0 INTRODUCTION
The Clark Oil and Refining Hartford Refinery (Clark Oil) located in Hartford, Illinois
operates surface impoundments where wastewater and stormwater treatment sludges are
generated. These impoundments are identified as the Guard Basin and the Lime Pits.
These impoundments may receive oily wastewater during dry weather periods and generate
the hazardous waste stream - Primary Sludge (F037 and F03C). Clar-k Oil has prepared-this
Sampling and Analysis Plan to provide procedures for sampling and analysis of the sludges
contained in the Guard Basin and Lime Pits and to determine whether waste constituents
have been released from these units. The location of the impoundments is shown on Figure
1.

The sludges contained in the impoundments will be evaluated for purposes of waste
management, disposal or re-use. Based on the findings of this program, closure alternatives
and a closure plan will be prepared for the impoundment. The quantity of sludge and
affected soils associated with each of the impoundments will be estimated. This plan also
describes the procedures to characterize potentially affected soils and groundwater in the
area of these impoundments. The hydrogeology of the area around the Guard Basin and
Lime Pits will be characterized during this program and groundwater samples will be
obtained for analysis. The findings of the program will be summarized in the final report
with a discussion of the condition of the soils and groundwater in the area of the
impoundments.
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2.0 IMPOUNDMENT SAMPLING PLAN
This plan details procedures which will be used to sample the sludges contained within the
Guard Basin and Lime Pits and evaluate potential treatment or re-use alternatives.
Alternatives which are being considered include: stabilization and on-site encapsulation,
stabilization and off-site disposal, re-use as a fuel substitute, treatment for recovery of oil
and biological treatment. -Samples v/il! be collected and analyzed for parameters which will
assist in evaluation of the suitability of these various technologies.

2.1 Sampling Locations
Clark Oil proposes to sample and test sludges from the impoundments in order to estimate
the volume of sludge and evaluate potential treatment or re-use alternatives. Samples will
be obtained from random locations within the impoundments. The locations will be selected
by establishing a grid on 35 foot centers and using randomly generated numbers to select
the sample locations. If a selected location is inaccessible or presents unnecessary hazards
to the sampling team, it will be discarded and another selected.

Clark is proposing to obtain samples for analysis at thirty locations within the Guard Basin
and fifteen locations within the Lime Pits. These locations will provide representative
samples from each impoundment. The samples obtained at each location will include
material from the sludge/water interface to the depth at which a hard bottom is reached.
It is anticipated that the impoundments may extend to as much as fifteen feet below grade.
This method will collect samples which take into account the vertical variations or layering
of the material.

Samples will be collected for chemical and physical analysis as well as stabilization testing
and testing to evaluate potential recovery or re-use alternatives. Some preparation of the
samples in the field may be appropriate to ensure that the samples are representative.
Preparation may include allowing some of the sludge to settle and removing excess water
prior to shipping the samples to the laboratory.

2.2 Selection of Test Parameters
Clark Oil is proposing that samples be tested to evaluate the following technologies:
stabilization and on-site encapsulation, stabilization and off-site disposal, re-use as a fuel
substitute, treatment for recovery of oil arid biological treatment. The preferred disposition
of the sludge will include re-use or oil recovery. Currently the re-use options which appear
to hold potential include the use of the de-watered sludge as a fuel substitute and solvent
extraction of orl contained in the sludges. Testing to evaluate the heat content and the
quantity of recoverable oil contained in the sludges will be conducted. The test parameters
listed below are included to evaluate the options discussed and other options may be
discovered based on the sludge analysis.



Clark Oil will test samples of the sludges contained in the impoundment for the following:

ANALYTICAL PARAMETERS
FUEL CHARACTERISTICS
Oil/Water/Solids/Ash

• Heat Content (BTU/lb) ' •
Halogen Content
Metals

NUMBER OF SAMPLES

24
24 -
24
24 >*•

RECOVERABLE OIL CONTENT
Oil/Water/Solids included above

WASTE CONSTITUENTS
Skinner List Constituents
Toxicity Characteristics

WASTE STABILIZATION
Oil/V/ater/Solids
Stabilization Testing
Toxicity Characteristics

BIOLOGICAL TREATMENT
Nutrients (N-P-K)

* included above
3

The Oil/Water/Solids/Ash test will be used to determine the water content, the extractable
oil content, the total solids content and the non-volatile solids content of the sludges. The
procedure used to conduct this test is specifically designed to evaluate sludges for re-use and
stabilization options. This test uses a combination of EPA SW-846 Test Methods for
Method for Evaluating Solid Waste and American Society of Testing and Materials (ASTM)
methods. The Oil test is SW-846 Method 9071; the Water test is ASTM Method D-95; the
Solids test requires a solvent removal of the oil and water, filtering and gravimetric
determination of solids content; and the Ash test requires heating the sample to 500° to
drive off all other fractions.

The heat content of the sludges will be determined using a Parr Bomb calorimeter. The
bomb test will also be used in evaluating the halogen content when combined with the
ASTM Test Method D-808. The metals in the sludges will be determined using the EPA
Method 7191 and Method 7421 described in the EPA document SW-846.

Analysis for the Skinner List constituents will be conducted by an EPA approved laboratory
using the protocol provided in the most current revision of the EPA document SW-846. A
list of the constituents included in the Skinner List is provided in Appendix No. 3.



The Toxicity Characteristics (TC) procedure includes extraction using the TCLP and analysis
for metals and organics. The protocol is included in the Federal Register dated August 2,
1990.

The stabilization testing procedure will be conducted in the Brown and Caldwell
-laboratories in California. Stabilization agents (cement kiln dust and boiler_-flvac.h') will be
mixed with the de-watered sludges and allowed to cure. The strength of the stabilized
mixture will then be tested using a pocket penetrometer or vane type shear strength testing
device. These methods are commonly used to evaluate soils during geotechnical
investigations.

2.3 Sampling and Volume Estimation Procedures
Samples of the impoundment sludges will be collected at locations selected using the
procedures described above. The thickness of sludge will be determined at each of the
sample locations. Sampling may have to be conducted from boats, though other methods
will be investigated. Other potential methods include using a dredge hoisted by a crane or
a by a sampling crew hoisted in a basket by a crane. It may be possible to collect some
samples from the bank of the impoundments or from existing structures. The sampling
method selected will ensure that representative samples are collected. While gathering the
samples, soundings of the impoundment bottom and sludge thickness will also be obtained.

Sludge samples will be obtained using a dredge or by pushing a section of two inch diameter
PVC pipe through the sludge until a hard bottom is reached. At each location, the depth
that sludge was first encountered and the total depth will be recorded in the field log. The
sampling device or section of pipe will be retrieved and the sludge and water removed. The
sampling team will remove as much of the water as possible and place only the sludge in
the sample containers. The solids which remain suspended can be treated or removed in
the wastewater treatment system so the sampling will focus on the denser sludges.

The volume of sludge will be estimated by determining an average depth in each section of
the impoundments and multiplying by the area of that section. Factors will be developed
to estimate the volume which the sludge will occupy when de-watered.



3.0 SOIL AND GROUNDWATER SAMPLING PLAN
Clark Oil is proposing to obtain soil samples and install groundwater monitoring wells in the
area of the impoundments to determine whether waste constituents have been released to
the environment. The soil samples will be obtained while installing the monitoring wells.
The location of the monitoring wells will be determined based on local groundwater flow
patterns. Clark Oil will attempt to-locate the v/ellrso that there are at least one up gradient
and three down gradient wells at each impoundment.

3.1 Sampling Locations
Sampling locations will be selected based on the assumed direction of groundwater flow.
Eight sampling locations are proposed with at least three locations down gradient of each
impoundment. The soil samples will be obtained at the locations selected for installation
of the monitoring wells. The investigation will attempt to determine the lateral extent of
any constituents which may have migrated from the units.

Soil Sampling
Clark Oil proposes to sample and test soils from the area near the impoundments in order
to determine whether waste constituents have been released from the impoundments. Soil
sampling will be conducted at locations selected for installation of groundwater monitoring
wells. The borings will be continuously sampled for geological logging and to identify strata
which may be affected by releases. Samples will be taken for laboratory analysis at varied
depths in order to determine the vertical extent of the released material. Two soil samples
will be taken from each boring location. The samples will be taken at those depths which
appear to have the most potential to contain waste constituents. The determination of
sample depth will be based on field evaluation of the soil cores.

The; soil cores will be visually observed in the field for evidence of waste constituents which
may have been released from the impoundments. The cores will also be scanned using an
Organic Vapor Analyzer (OVA) or other device which can detect organic vapors and
provide indicators of waste constituents. The soil cores which appear to have the highest
concentrations of waste constituents will be selected for analysis. The soil cores will be
examined in the field by a Professional Geologist who will log the soil classification based
on the Unified Soil Classification System. The geologist will also record observations
regarding visual or olfactory evidence of waste constituents in the soils

The drawing of the impoundments included in Appendix No. 1 shows the proposed sample
locations. The sample locations selected are based on the expectation that groundwater flow
from the area of the impoundments is toward the Mississippi River.

Groundwater Sampling
Clark Oil is proposing to install groundwater monitoring wells in the uppermost aquifer
located down gradient of the impoundments to determine whether releases to groundwater
have occurred. The proposed locations for the monitoring wells are provided in Appendix



No. 1. Groundwater monitoring well installation and development procedures are provided
in Appendix No. 2. Monitoring well sampling procedures are provided below.

3.2 Selection of Test Parameters
Clark Oil is proposingjthat .Total Petroleum Hydrocarbons (TPH), lead, chromium, benzene,..,
ethylbenzene, toluene and xylene (BETX) be used as indicators of releases from the
impoundments. The Petroleum Hydrocarbon analysis is capable of detecting*the "oil" which
is processed at the facility. The specific compounds listed above are those which are
frequently identified as being present in refinery waste streams. Soil and groundwater
samples will be analyzed for the same set of parameters.

A total of 16 soil samples are proposed to be analyzed for TPH, chromium, lead and BETX.
Also 2 composite soil samples will be analyzed for the Skinner List constituents1. These
samples are also intended to define the limits of the contamination (if any) and delineate
those areas which have not been affected by releases.

TABLE I
SAMPLE PARAMETER SUMMARY

SOIL SAMPLES

TPH Metals BETX Skinner
Grab Samples 16 16 16 0
Composite Samples 0 0 0 2

WATER SAMPLES

TPH Metals BETX Sk

Groundwater 8 8 8 0
Equipment Blanks O i l 0

*BETX - Benzene, Ethylbenzene, Toluene and Xylene
*TPH - Total Petroleum Hydrocarbon

1 Tlic Skinner List is taken from the EPA manual "Guidance Document for Delisting of Refinery Waste" and
is included in Attachment 2



Sample Analysis
The s.oil samples will be subjected to laboratory analysis for Petroleum Hydrocarbons,
chromium, lead and BETX. Chemical analysis will be conducted by a laboratory approved
by the EPA using the protocol provided in the most current revision of the EPA document
SW-846.

Laboratory Testing of Samples and Quality Assurance and Quality Control^QA/OC)
The EPA approved testing laboratory will follow the EPA SW-846 testing protocol. Clark

Oil will require that the testing laboratory follow the laboratory procedures set forth in
EPA's Test Methods for Method for Evaluating Solid Waste, and Methods for Chemical
Analysis of Water and Waste or procedures approved by the EPA Regional Administrator.

The Petroleum Hydrocarbon test is EPA method 418.1 and is referenced in EPA 600/4-79-
020. Total Chromium and Total Lead content will be tested for using EPA Method 7191
and Method 7421 described in the EPA document SW-846.

The soil samples will also be tested for the presence of four volatile organic compounds,
benzene, ethylbenzene, toluene and xylene. The soils will be tested using the procedures
outlined in SW-846 Method Number 8240 "GC/MS for Volatile Organics". Analysis for the
Skinner List constituents will be conducted using the SW-846 protocol. A list of the
constituents included in the Skinner List is provided in Appendix No. 3.

The QA/QC program must include the following checks to ensure date validity:

1) Chain-of-custody completion;

2) Sample handling procedures after sample shuttles are received;

3) Completion of Laboratory Logbook;

4) Analytical procedures used;

5) Reporting of Low and Zero Concentration Values (detection limits);

7) Procedures for handling missing data;

8) Statistical procedures used on Outliers and detection limit values;

9) Procedures used for reporting units of measurement and methods used
in finding ambiguous and incorrectly reported values; and

10) Methods used in tracking sample results and final laboratory reports.



3.3 Soil Sampling Procedures
Soil samples will be obtained while installing the groundwater monitoring wells. The wells
will be installed using a hollow-stem auger drilling rig and the soil samples will be collected
in advance of the drill auger using shelby tubes or split spoon samplers. Samples for
geological classification will be obtained continuously in front of the drill bit. The individual
soil samples selected for analysis will be-placed-irrseparate"clean"glass jars^and labeled in
accordance with the procedures presented in this section.

.*•*•
Grab samples will be taken for TPH, metals, BETX and the Toxicity Characteristics (TC)
and composite samples will be analyzed for the Skinner List constituents. Most samples will
be grab samples in order to minimize the handling of each sample and to eliminate, any
potential dilution of samples caused by compositing.

Composite samples to be analyzed for the Skinner List Constituents will be homogenized
prior to placing them in sample bottles. Homogenation will be accomplished by thorough
mixing of the sample in a stainless steel bowl using a stainless steel spoon. After initial
mixing, the sample will be quartered, mixed, re-combined and thoroughly mixed again. The
homogenizing bowl and spoon as well as hamd augers will be decontaminated between each
sample collection. For the volatile portion, small samples obtained at each location will be
placed in the sample bottle (VOA) and the cap replaced between locations. This procedure
will minimize loss of the volatile organic compounds which may occur if the samples are
exposed to the atmosphere while compositing. The samples obtained for organic constituent
analysis will be placed in coolers and maintained at 4°C until delivered to the laboratory.

Decontamination Procedures
The shelby tube or other sampling device used to procure the soil samples and the sample
mixing equipment will be decontaminated prior to the collection of each sample. The
decontamination procedure will include:

1) the removal of soil and debris from the shelby tube or split spoon sampler and
other equipment,
2) washing of the equipment with detergent and water,
3) rinse with distilled water, followed by
4) rinse with a 50 percent methanol, 50 percent distilled water solution and
5) final rinse with distilled, deionized water.

A sample of the final rinse water will be collected during one of the decontamination events
to document the effectiveness of the procedure. The wash water (Equipment Blank) will
be analyzed for the same parameters which the soil samples will be tested for.



Field Sampling Records
The sampling team will keep complete records of their activities and observations during
the sampling operations. These records will include at a minimum:

o a sample number, unique to each sample location and sample depth;
o the time and date at which each sample v/a^ taken;
o the vertical depth each sample was taken from;
o any observations made about the sample or the sample location; and*
o any unusual visual or olfactory observations made about the sample or the sample

location, including the presence of free hydrocarbons;
o soil classification according to USCS; and
o the name(s) of the sampling personnel.

Sample Labeling
The sampling team will accurately and clearly label each sample taken during the sampling
operations. These records will include at the minimum:

o a sample number, unique to each sample location and sample depth;
o the time and date at which each sample was taken;
o the vertical depth each sample was taken from;
o the name of the sampling personnel and project name;and
o parameters to be tested by the laboratory.

3.4 Groundwater Sampling Methods
Groundwater sampling will be conducted after the monitoring wells have been installed and
developed. Procedures for well installation and development are provided in Appendix No.
2. As part of the groundwater monitoring, the groundwater gradients will be determined
by measuring the static water level (potentiometric surface) in each well within a period of
one hour. If floating hydrocarbons are detected in a well, the thickness of the hydrocarbon
layer will be measured. The water level will be determined in each well and used to
calculate the volume required to be purged from each well.

The static water level and total depth will be determined in each of the monitoring wells
and one of the following conversion factor will be used to determine the volume of standing
water in each well (depending on casing size):

Casing Diameter Gallons/Linear Foot
2" 0.16
4" 0.65
6" 1.47
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Well Purging Procedures
Each well will be purged three to five well volumes prior to sampling. Each well volume
will be calculated and then multiply by 3 or 5 to determine the volume of water to be
removed. The volume of purged water will be measured by counting the number of bailers
full of water which have been removed or the number of 5 gallon buckets filled while
bailing The purged water -will be collected into 55 gallon drums and .taken - to.-, an •
appropriate location for treatment. The groundwater monitoring wells will be ready to
sample when successive bailed samples meet the following criteria: the temperature changes
by less than 1° C, the pH falls within 0.2 su and the conductivity varies less than 10 percent.
Otherwise the well will be bailed dry three times prior to sampling. The groundwater
monitoring wells will be sampled with a teflon or stainless steel bailer. These samples will
be placed in clean containers and labeled in accordance with the procedures presented in
this section.

Sampling Procedure
The water level within the well should be determined prior to taking the samples which will
be sent to the laboratory for analysis. A clean teflon or stainless steel bailer will be used
to obtain the groundwater sample from each well. Previously cleaned teflon or stainless
steel bailers will be brought to the site by the sampling team. The first bailer full of water
will be discarded. The samples will be placed in laboratory prepared sample containers.
Some of the sample containers may contain preservatives added at the laboratory. Samples
obtained for metals analysis should be filtered prior to placing them in the prepared sample
container. Filtration will be through 0.45 micron filter paper which should be replaced
between each well. The forms provided in Appendix No. 4 will be completed for each well
which is sampled.

Sampling Equipment Decontamination Procedures
The teflon or stainless steel sampling bailers will be cleaned under the following procedures
following each sampling event:

1) Each Bailer will be washed and scrubbed with soap and water,
2) The bailer will be rinsed with distilled, deionized water,
3) Each Bailer will be rinsed -with a 50 percent methanol, 50 percent distilled

water solution,
4) Then each Bailer will be rinsed with distilled, deionized water.
5) The water level sensing arid filtering devices will be rinsed with distilled,

deionized water.

All purged well water and wash waters will be collected and disposed of at an appropriate
location.
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Field Sampling Records
The sampling team will keep complete records of their activities and observations during
the sampling operations on the forms provided in Appendix No. 4. These records should
include at the minimum :

- O .,a sample number unique to each groundwater monitoring well; _ - _ , , . . . — . . .
o the initial depth to water in each groundwater monitoring well and the time of water

level measurement; *•
o the depth to water in each groundwater monitoring well when sampled for analysis

and the time of water level measurement;
o any unusual visual or olfactory observations made about the sample or the sample

location, including the presence of floating hydrocarbons; and
o the time and date at which each sample was taken;
o the name(s) of the sampling personnel.

Sample Labeling
The sampling team should accurately and clearly label each sample taken during the
sampling operations. These records should include at the minimum:

o the time and date at which each sample was taken;
o the groundwater monitoring well each sample was taken from;
o parameters to be tested for, and
o the name of the sampling personnel.

Sample Preservation
Samples will include soil and groundwater which may require that preservatives be added;
in a ddition to added preservatives, all samples will be placed in coolers using ice to maintain
an internal temperature of approximately 4° Celsius (°C). Preservatives will be added to
each groundwater sample as necessary. Water samples in the form of Equipment and Field
Blanks will be preserved in the same manner as the groundwater samples. The sample
coolers will be checked daily until all samples are delivered to the laboratory to assure that
the ice is adequately cooling the samples. The samples will be delivered to the laboratory
with sufficient time to ensure that they can be analyzed within the holding times listed in
Appendix 3. The original copy of the chain of custody will be sent to the laboratory along
with the samples.

Chain of Custody Procedures
All sample containers will be sealed and labeled prior to placing them into coolers for
transport to the laboratory. Appropriate information for each container will be logged onto
a Chain of Custody (COC) form which will accompany the samples to the laboratory. The
COC will include the name of the sample, type of sample (grab or composite) and the
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analysis to be performed on that sample. The completed COC will be signed by the sampler
and turned over to a delivery service or directly to the analytical laboratory after it has been
signed.

A sample number unique to each sample and a sample description will be logged onto a
--chain of custody form. In addition the following information will be entered onto the chain
of custody form:

.:*•

o Date & Time sample collected;
o Sampler(s) Name and Signature;
o Number of Sample Containers for each groundwater monitoring well

or sample location;
o Sample Relinquishing Signature(s) with Date(s) and Time(s); and
o Temperature of Sample Shuttle upon receipt by laboratory.
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4.0 HEALTH AND SAFETY MEASURES
The minimum safety equipment of the field team will consist of hard hats, steel toed boots,
rubber gloves and safety glasses, which will be worn by all field personnel as necessary.
Personnel who may be exposed to hazardous wastes or may be required to wear a respirator
will have appropriate training as required under 29 CFR 1910. A detailed safety procedure
plan for the Site Investigation will be-preparetr prior:tt? ini'tiaiing field activities.
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5.0 SCHEDULE & INVESTIGATION REPORT CONTENTS
This Sampling and Analysis Plan proposes a program to gather sufficient information to
evaluate sludge management alternatives and determine if there has been a release of waste
constituents from the Guard Basin and Lirne Pits. The results of the study will be used to
develop an environmentally sound closure plan for these impoundment.

5.1 Project Schedule .*•
The implementation of the field investigation, laboratory testing and preparation of the
project report is estimated to require 13 weeks. This schedule assumes the identification
of sampling locations will require one week, the collection of sludge samples will require
two weeks, installation of monitoring wells and soil sampling will require two weeks, testing
and chemical analysis of samples will require four weeks, review and interpretation of the
laboratory data will require two weeks, and the preparation of the final report will require
two weeks.

5.2 Investigation Report
The objective of the investigation report will be to determine:

1) The volume of sludge contained in the impoundments;

2) What are the chemical and physical characteristics and waste classifications
for the sludges and affected soils;

3) Whether the soils around the Guard Basin and Lime Pits have been affected
by a release;

. 4) To what depth and direction the soils have been affected;

5) Whether the groundwater in the area of the impoundments has
been affected;

6) The geologic and hydrologic conditions in the area of the impoundments;

The report will contain the results of chemical analysis of the sludges and an estimate of the
volume contained within the impoundments. The analysis of soils and groundwater will be
evaluated to determine whether waste constituents have been released from the
impoundments.- The hydrogeology of the area around the Guard Basin and Lime Pits will
also be characterized to assist in evaluation of on-site waste management alternatives.
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APPENDIX NO. 2

WELL INSTALLATION
AND

DEVELOPMENT PROCEDURES



MONITORING WELL INSTALLATION PROCEDURES

1. Daily Procedures
a. Obtain work permit from Unit Foreman

b. Check safety gear.and conduct tailgate safety meeting before beginning work

2. Soil Sampling Activities

a. Setup drill rig over pre-selected boring location

b. Advance shelby tube or split spoon sampler 2 feet into soil

c. Remove tube and extract sample

d. Check sample for volatile organics using OVA

e. Record OVA readings on core log or in field notebook with depth

f. If elevated readings are detected using the OVA, retain the sample for chemical
analysis

g. Sampling according to the plan, a minimum of 2 samples per boring will be
analyzed for BETX, lead, chromium and TPH. The objective is to obtain samples
which represent worst case (ie. the highest level of contaminants). In order to do
this, portions of the core will have to be preserved until the actual samples to be
analyzed have been selected. The cores should be wrapped in foil and placed in a
cooler until the two samples selected for laboratory analysis are selected. In the
event that a sludge layer or a grossly contaminated zone is encountered, samples
should be collected in approved bottles and kept cool as if they were to be sent for
laboratory analysis. A sufficient volume of sample will be obtained, placed in proper
containers and properly preserved In all cases.

h. Each boring location will be sampled continuously until the desired depth is
reached. At each significant lithologic break, samples will be obtained for field
classification. This sampling will not interfere with obtaining samples for chemical
analysis. Necessary information for the cores includes:

- USCS soil type
- USCS color
- texture
- mineral composition
- moisture content
- grain size distribution



i. Prepare log of core using USCS colors and nomenclature

j. Drill until time to obtain next undisturbed soil sample

k. Repeat steps b through j

1. The cuttings generated during the drilling will be placed in drums for storage until
they can be characterized for proper disposal. If core samples indicate high levels of
contaminants at the current drilling depth, cuttings will be placed in specially marked
drums

m. If no contamination is indicated by the OVA, cuttings will be placed in drums
labeled uncontaminated materials

n. The borings are to be converted into 2 inch diameter PVC monitoring wells. The
monitoring wells will be installed in the first water bearing zone. Well installation
procedures are intended to allow collection of representative samples of groundwater
in the area of the impoundments.

3. Well Installation and Development Activities

a. Using procedures described above, drill through the uppermost aquifer and
approximately three (3) feet below it into the underlying clay or shale. If after
reviewing existing borehole logs of the immediate area and evaluating samples taken
while drilling the borehole, it is determined that extended screening above or below
formation of interest will possibly be near another water bearing zone, i.e. a very
thin but effective clay layer above or below the zone of interest, the well screen will
be installed to screen only the exact thickness of the zone of interest. Note the
thickness of the zone to be screened. Use a stem auger drill bit size that will result
in an annulus of at least 2.5 and preferably 3 inches between the borehole wall and
the well casing to allow installation of gravel/sand pack, bentonite pellets and grout.

b. Casing and screen materials will be selected with consideration to geochemistry,
anticipated lifetime of the monitoring program, well depth, chemical parameters to
be monitored and other site specific factors. PVC screen and casing with flush
thread connections is proposed for this location. Appropriate well screen length will
be chosen so that the screen extends approximately one foot above the zone to be
screened- if it is confined and one foot below the zone. If the zone to be screened
is under water table conditions, the well screen will extend several feet above the
water table to allow for seasonal fluctuations and one foot below the zone.

c. Screen length will be calculated and cut from the internally threaded female end.
Over this end a special slip coupling fitted with a backwash valve will be placed,
unless Clark Oil has requested a common slip cap. A 0.25 inch hole will be drilled
through the cap or coupling and the screen inside it in two or more places. A precut



0.25 inch PVC peg will be driven into the holes to secure the cap or coupling in
place. Appropriate lengths of the desired diameter casing will be attached to the
custom fabricated well screen of the same diameter so that the top of the casing
extends approximately 2 1/2 feet above the ground.

d. The filter pack will be installed around the screened interval and two- (2) feet-
above it if the water bearing zone is under water table conditions or if it is overlain
be a thick clay or shale. If the water bearing zone is confined and ovsiiain by a very
thin clay or shale (as noted in an exception earlier in this document) and only the
exact thickness of the zone has been screened, then the filter pack will be placed
level with the top of the screen. The filter pack will be chemically inert (e.g., clean
quartz sand, silica, or glass beads), well rounded, and dimensional stable.

e. Seal the annular space using bentonite pellets or a bentonite slurry which will
prevent the migration of contaminants to the sampling zone from the surface or
intermediate zones and prevent cross contamination between strata. The materials
will be chemically compatible with the anticipated waste to ensure seal integrity
during the life of the monitoring well.

f. The well casing will be vented. The backwash valve will not be used again and
when the protective casing is installed, access to the inner casing for venting will be
difficult.

g. Above the initial annular seal material of bentonite, a cement and bentonite grout
mixture will be used up to just below the surface. Any remaining annular space will
be filled with concrete blending into a four-inch thick apron extending three (3) feet
or more from the outer edge of the borehole. Since PVC casing will be used, steel
casing will be installed around the "in hole" casing and cemented in place with this
final cementing procedure. The protective casing will aDow two (2) to five (5) inches
of working space between, the inner and outer protective casings. The protective
casing will have as minimum specifications: 1) Hinge, 2) Hasp for lock, 3) Riser pipe
within 6 inches of the top of the protective casing, 5) Will be painted if steel, and
6) Have the well# and the elevation permanently marked on the casing.

h. Upon completion of the well, installation of a suitable threaded cap or
compression seal will be placed or locked in properly to prevent either tampering
with the well or the entrance of foreign material into it. It is important that the
protective well casing is also vented to the outside atmosphere to provide an avenue
for the escape of gas, if this should be a problem now or in the future. Placement
of concrete or steel bumper guards around the well will prevent possible damage to
the well casing.

i. The proper forms will be filled out showing a diagram of the well and materials
used in installation and a sketch map of the well location relative to some fixed
landmark. Finally the well will be surveyed to show its elevation and exact location.
The elevation and well number will be permanently placed on the well.



j. Decontaminate drill augers and sampling devices using steam cleaner. Additional
decontamination procedures for sampling devices used to obtain soils for chemical
analysis include:

- detergent wash
- water rinse (tap water)
- 50 percent methanol distilled -water inkture spray rinse ' -
- de-ionized water rinse

.;*•

k. Set up at new drilling location - See step a of soil boring procedures.

L Well development will be accomplished by bailing water from the completed well
until clear water is obtained. This will normally require that at least ten well
volumes are evacuated from the casing. The water evacuated from the well will be
collected for disposal.
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AND

SAMPLE PRESERVATION
AND

SKINNER LIST CONSTITUENTS
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ORGANICS9

Volatile Organics
(Methods 8010, 8020, 8240)

Concentrated waste
samples for volatiles

Liquid samples
for volatiles

No Residual Chlorine

Residual Chlorine
MII # -

Acrolein and Acrylonitrile
(Method 8030)

Soil/Sediment & Sludge
samples for volatiles
Semi-volatile Organics
(Methods 8040, 8060, 8080,
8090,8100,8120,8140,
8150,8240,8250,8270,

|. 8280)

B Concentrated waste
^ samples fcr semi-volatiles

Liquid samples
for semi-volatiles

No Residual Chlorine

Residual Chlorine

w 'Soil/Sedirnent & Sludge
samples for semi-volatiles

CONTAINER1

Wide-mouth jars, G
Teflon lined cap

G, Teflon lined septum

G, Teflon lined septum

G, Teflon lined septum

Wide-mouth jars, G
Teflon lined cap

Wide-mouth jars, G
Teflon lined cap

G, Amber, Teflon lined
cap, 1 gal. or two Vr ga
G, Amber, Teflon lined
cap,1 gal. or two Vi ga

Wide-mouth jars, G
Teflon lined cap

PRESERVATION

None

Cool, 4°C, 4 drops [HCI]

Collect in 4 oz. VOA
container, preserved with

10% Na2S2O3
4, mix & transfer

to 40 ml vial/4 drops [HCI],
Cool,4°C .

Cool,4°C,
Adjust pH to 4-5 6

Cool,4°C

None

Cool,4°C

Add 3 ml
10%Na2S2O3

4pergal.,
Cool,4°C
Cool, 4°C

HOLDING TIME2

14 days

14 days

14 days

14 days

14 days

14 days to extraction,
40 days after extraction

7 days to extraction,
40 days after extraction

7 days to extraction,
40 days after extraction

14 days to extraction,
40 days after extraction

SAMPLE VOLUME3

8oz.

_
2x40 ml

2 x 4 0 ml

2 x 4 0 ml

4 oz.

8oz.

1 gallon

1 gallon

8oz.

INORGANICS9

Metals (except
Chromiurri VI and Mercury)

Chromium VI

Mercury

P/G

P/G
P/G

pH <2,/HNO3

Cool, 4°C

pH <2,/HNO3

6 months

24 hours

28 days

600ml

400ml

400ml

1. Polyenylene(P)/Glass (G).
2. Holding Time given is the MAXIMUM time (hat a sample may be

held p 'ior to analysis and still be considered as valid.
3. Does NOT include additional volumes necessary lor laboratory

Qualil f Control (QC) analyses.

4. Use ONLY in Ihe presence o( residual chlorine.
5. When sullide is present, the maximum holding time is 24 hours.

6. II ACROLEIN is not being measured, then the pH adjustment is not
required. II acrolein is being measured, but the pH is not adjusted,
then the analysis must be performed within three days of sampling.

7. Holding Time is based upon the date ol RECEIPT at the laboratory.
8. US EPA. Guidelines Establishing Test Procedures lor Ihe Analysis

ol Pollutants Under the Clean Water Act, 40 CFR 136, October 26.
1984.

9. US EPA, lesl Methods lor Evaluating Solid Waste, SW-846,
3rd Edition, November. 1986.



onvjui^u VVMI czn IVIVJIMI i wnii^va

DRINKING WATER SUITABILITY

Arsenic
Barium
Cadmium

^Chromium
•kead
Klercury

Selenium
Silver

1 Coiiform, Total - ...,-- -
Pesticides:

Endrin

Lindane

Methoxychlor

Toxaphene

Herbicides:
2,4-D

2,4,5-TP (Silvex)

Fluoride
Nitrate (as N)
Gross Alpha
Gross Beta
Radium 226
Radium 228

P/G
P/G
P/G
P/G
P/G
P/G
P/G
P/G

. P/G sterile

G, Teflon lined septum

G, Teflon lined septum

G, Teflon lined septum

G, Teflon lined septum

G, Teflon lined septum

pH <2,/HNOD

pH <2,/HNO3

pH <2,/HNO3

pH <2,/HNO3

pH <2,/HNO3

pH <2,/HNO3

pH <2,/HNO3

pH <2,/HNO3

Cool, 4°C, 0.008% Na2S2Oi4

Cool, 4°C

Cool,4°C

Cool,4°C

Cool, 4°C

Cool,4°C

G, Teflon lined septum Cool,4°C

P
P/G
P/G
P/G
P/G
P/G

pH <2,/HNO3

Cool, 4°C, pH <2,/H2SO4

pH <2,/HNO3

pH <2,/HNO3

pH <2,/HNO3

pH <2,/HNO3

6 months
6 months
6 months
6 months
6 months
28 days

6 months
6 months

_.. . J3 hours -v ••• -:^:-:z.

7 days to extraction,
40 days after extraction

7 days to extraction,
40 days after extraction

7 days to extraction,
40 days after extraction

7 days to extraction,
40 days after extraction

7 days to extraction,
40 days after extraction

7 days to extraction,
40 days after extraction

28 days
28 days

6 months
6 months
6 months
6 months

200ml
200 ml
200ml
200ml
200ml
200ml
200ml
200ml

•,,..__. ,,J2QO ml .,.-:;,.

2000 ml
>*•

2000 ml

2000 ml

2000 ml

2000 ml

2000 ml

300ml
1000ml
1 gallon
1 gallon
1 gallon
1 gallon

GROUNDWATER QUALITY

Iron
Manganese
Sodium

^Chloride
V Phenols
^^T

Sulfate

P/G
P/G
P/G
P/G
G

P/G

pH <2./HNO3

pH <2,/HNO3

pH <2,/HNO3

Cool, 4°C
Cool,4°C,pH <2,/H2SO4

Cool, 4°C

6 months
6 months
6 months
28 days
28 days
28 days

200ml
200ml
200ml
50ml
500ml
50ml

CONTAMINATION INDICATOR PARAMETERS

Specific Conductance
PH
Total Organic Carbon
(TOC)
Total Organic Halogen
(TOX)

P/G
P/G

G, Amber
Teflon lined cap

G, Amber
Teflon lined cap

Cool,4°C
Cool,4°C

Cool,4°C,pH <2,/HCI

Cool, 4"C, add 1 ml 1.1 M
sodium sulfite4

28 days
Analyze immediately

28 days

28 days

100ml
25ml

4x25 ml

4x 100ml

UNDERGROUND STORAGE TANKS

Benzene, Toluene,
Ethylbenzene, Xylenes
(BTEX)
Hydrocarbon
Characterization

QSnBBnHBB̂ ^̂ BHMHHBlHi

G, Teflon lined septum

G, Teflon lined cap

Cool,4°C,
0.008% Na2S2O3

4,
pH <2,/HCI
Cool, 4°C

• ̂ •̂ ••̂ •̂•̂ •̂•̂ ••̂ ^̂ •̂̂ •1

14 days

7 days to extraction,
40 days after extraction

• ̂ •̂•̂ ••M^̂ ^̂ ^H^H^̂ ^

2 x 40 ml

2000 ml

• ^_^_^^___^_^^_^^

1. Polyethylene (P)/Glass (G).
2. Holding Time given is the MAXIMUM time that a sample may be

held prior to analysis and still be considered as valid.
3. Does NOT include additional volumes necessary lor laboratory

Quality Control (OC) analyses.
4. Use ONLY in the presence ol residual chlorine.
5. When sullidc is present, the maximum holding time is 24 hours.

6. II ACROLEIN is not being measured, then the pH adjustment is not
required. If acrolein is being measured, but the pH is not adjusted,
then the analysis m jst be performed within three days of sampling.

7. Holding Time is based upon the date ol RECEIPT at Ihe laboratory.
8. US EPA, Guidelines Establishing Test Procedures lor the Analysis

ol Pollutants Under the Clean Water Act. 40 CFR 136, October 26.
1984.

9. US EPA, Test Methods lor Evaluating Solid Waste. SW-846.
3rd Edition, November, 1986.



Skinner Analysis:1

Meta's:
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chro:aiium
Cobalt
Lead
Mercury
Nickel
Selenium
Vanadium

Volatiles:

Bem;ene
Carton Bisulfide
Chlorobenzene
Chloroform
1,2-Dichloroethane
1,4-Dioxane
Ethyl benzene
Ethylene Dibromide
Methyl ethyl ketone
Styrene
Toluene
Xyle:ne

Semivolatile Base/Neutral
Extractable Compounds:

Anthracene
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Bis/2-ethylhexyl) j)hthalate.;, .... ,..
Chrysene
Dibenz(a,h)acridine
Dibenz(a,h)anthracene
Dichlorobenzenes
Diethyl phthalate
7,12-Dimethylbenz(a)anthracene
Dimethyl phthalate
Di(n)butyl phthalate
Di(n)octyl phthalate
Fluoranthene
Indene
Methyl chrysene
1-Methyl naphthalene
Naphthalene
Phenanthrene
Pyrene
Pyridine
Quinoline

Semivolatile Acid-Extractable
Compounds:

Benzenethiol
Cresols
2,4-Dimethylphenol
2,4-Dinitrophenol
4-Nitrophenol
Phenol

Skinner List based on EPA/530-SW-S5-003, April 1985 Report; Petitions to Delist Hazardous
Wastes A Guidance Manual, page 19.
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FIELD SAMPLING LOG FORMS
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Figure 87-7, Water level data form
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FIELD WATER QUALITY SAMPLING AND ANALYSES
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Figure 73-7, Sampling form



L E V E L I N G FIELD F O R M F O R G30UNOUAIER E L E V A T I O N C O N T R O L
35-9

L O C A T I O N : .

DATE:

P R O J E C T NUnSER:

I N S T R U n E N T : I N S T R U M E N T NUrtBER:

P A R I f : i n s t r u i e n t ) (rod)

PURPOSE:

REFERENCE P O I N T DESCRIPTION:

REFERENCE POINT ASSSUntfr tltVAr tun?

5TA.

REF.

_.

S5M HI FS(-) ELEV. REMARKS :•*'

Reference Point for E s t a b l i s h i n g Oatui

CHECK: REVIEWER:

3EFINITIOHS: 5!A.

55 -

HI -

F5 -

i'.tV

I T P I

- .'.od Station. Point of e s t a b l i s h e d e l e v a t i o n or coint b e i n g e s t a b l i s h e d .
T y o i c a l l y designated by a nutber lie. 1, 2. 3, etc.)
!acfcshot. A l e v e l shot to a ooint of Xnown or just e s t a b l i s h e d ;l;v»tion
for the ouroose of e s t a b l i s h i n g a new instruient HI. (ELEV. » 55 = hi)
H e i g h t of Instruient. Ihe e l e v a t i o n of the instruient crosshair, as
e s t a b l i s h e d by a bacfcshot to a ooint of '<nown e l e v a t i o n .
Foreshot. A l e v e l shot to a ooint of unknown e l e v a t i o n , »ade to e s t a b l i s h
the e l e v a t i o n of that p o i n t . (HI - F5 = ELEV.)

, - E l e v a t i o n . Ihe e l e v a t i o n of a station, flar be tied to lean sea l e v e l
•lafji or can be an arbitrary e l e v a t i o n datut established to d e t e r i i n e the
r e l a t i v e e levation d i f f e r e n c e between various stations.
- Turning Point. Rod station about which the instruient ii turned or «oved.
A l e v e l station for which an e l e v a t i o n is established by a F5. Then the
instrument is loved to a new location and a 85 is tade to the T? to e s t a b l i s h
a new HI. The 'IIP)' n o t a t i o n goes In the STA. coluin n e i t to the rvjiber of
the station about which the Instrument Is loved (i:. (T?)?, (t?|5, e t c . l

Figure 35-1, Level circuit form
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State of Illinois

ENVIRONMENTAL PROTECTION AGENCY
Mary A. Gade, Director 2200 Churchill Road, Springfield, IL 62794-9276

Date: June 2, 1994

To: Carol Barry ^

From: John Sherrill #785-5697

Re: 1190500002—Madison County
Hartford/Clark Oil Refinery
Superfund/Technical Reports

The Agency agrees with the proposed Work and Quality Assurance
Plans for the above referenced site (latest revisions in a May
24, 1994 letter from Clark Oil's environmental consultant, Black
& Veatch Waste Science, Inc.). The purpose of the plans is to
verify that sludge has been removed from the Guard Basin and to
monitor any potential groundwater impacts.

In summary, surface and subsurface soil samples will be taken
from the east and west sides of the Guard Basin, which will
characterize any remaining contamination. Also, groundwater
samples will be collected semi-annually for two years.

This work is expected to commence in the near future and will
occur with Agency personnel taking some confirmation samples. If
you have any questions please contact me.

JSS:jss

cc: Collinsville Region
Division File
Jim Morgan, IAG

SCREENEI



M E M O R A N D U M

DATE: January 4, 1994

TO: Division Files

FROM: Chris Cahnovsky - Collinsville Region (? ̂ '

SUBJECT: 11905000002 - Madison County
Clark Oil and Refining
ILD041889023
FOS

On January 3, 1994 I conducted a site visit at the Clark Oil and
Refining facility in Hartford, Illinois. The purpose of this
visit was to observed the apparent completion of F037 and F038
sludge removal from the western portion of the Guard Basin and to
observe the status of sludge removal of the eastern portion of
the Guard Basin. I arrived on site at 2:09 p.m. and met with
Bill Irwin and Massood Modarres.

Mr. Irwin said that the sludge removal in the western portion was
completed on December 10, 1993. Approximately 4.5 to 5 feet of
sludge was removed from the bottom of the western portipn of the
basin and sent to Peoria Disposal Company as F037 and F038. I
conducted a visual inspection of the Guard Basin. The sludge
appears to have been adequately removed from the western portion
of the Basin. The bottom of the surface impoundment appeared to
be a mixture of clay and soil. Some oil stained dirt was
observed. Mr. Irwin said that this stained soil was not sludge.
On the southeastern end of the cleared part of the Basin standing
water was observed. This water did not appear to have a
petroleum sheen on top. Per Mr. Irwin, Clark has had no problem
with groundwater entering the western portion of the Guard Basin.

The consulting firm of Black and Veach have conducted an
assessment of this area to determine and certify that all of the
sludge has been removed. According to Mr. Irwin, 35,000 cubic
yards of sludge have been removed from the Guard Basin to date.
There are about 10,000 cubic yards remaining in the eastern
portion of the Guard Basin. Clark originally estimated that the
Guard Basin contained 24,420 cubic yards of sludge. The eastern
portion is expected to be completed by the end of January, 1994.
At which time another inspection will be conducted.

A dam has been constructed between the eastern and western
portions of the Guard Basin and Clark intends to release storm
water back into the western portion of the Basin the week of
January 10, 1994. I asked Mr. Irwin if releasing stormwater into
this portion would compromise the results of any bottom samples
the Agency may require. He did not feel that any future sampling



11905000002 - Madison County
Clark Oil and Refining
ILD041889023
Page 2 of 2

would be affected by the stormwater. I also inquired about oil
that might be contaminating the stormwater. Mr. Irwin said that
oil is skimmed off the stormwater in the "cement pond" before
being discharged to the Guard Basin. If any further work needs
to be done, Clark could drain the stormwater from the Basin. I
concluded this site visit at 3:04 p.m.

The following is a list of attachments to this memo:

1) Guard Basin Clean Up Truck Loading Schedule - Update;
2) Guard Basin Clean Up - Cost Update and Projection;
3) TCLP Volatile Organic Analyses for Guard Basin Sludge w/

trip blank;
4) TCLP Metals Analysis for Guard Basin Sludge;
5) Site Map and
6) Site photographs.

CNC
cc: Collinsville Region
cc: Carol Berry - DLC
cc: John Sherrill



INTEROFFICE MEMORANDUM
Hartford Refinery

TO: G. R. Watson
R. E. Schuetz
B. Irwin

FROM: D. A. Schwartzkopf

DATE: December 4, 1993

SUBJECT: Guard Basin Clean Up Truck Loading Schedule - Update

The fo l lowing data is furnished as a schedule update for truck loading on the guard basin project:

Date No. Of Trucks To Load Actual Cumulat ive Scheduled Cumulat ive Actual

8-30-93 0 5 * 5 5
8-31-93 20 15 25 20
9-01-93 20 16 45 36
9-02-93 30 29 75 65
9-03-93 - 30 0 105 65

9-06-93 0 0 105 65
9-07-93 35 0 140 65
9-08-93 40 10 180 75
9-09-93 40 0 220 75
9-10-93 45 0 265 75

9-13-93 45 0 310 75
9-14-93 45 11 355 86
9-15-93 45 20 400 106
9-16-93 50 20 450 126
9-17-93 50 19 500 145

9-20-93 50 19 550 164
9-21-93 50 25 600 189
9-22-93 50 9 650 198
9-23-93 50 0 700 198
9-24-93 50 0 750 198

9-27-93 50 0 800 198
9-28-93 50 13 850 211
9-29-93 50 15 900 226
9-30-93 50 17 950 243
10-01-93 50 19 1000 262

10-04-93 20 282



10-05-93 20 302
10-06-93 24 , , 326
10-07-93 32 358
10-08-93 25 383

10-11-93 21 404
10-12-93 24 428
10-13-93 24 453
10-14-93 10 463
10-15-93 24 487

10-18-93 23 510
10-19-93 22 532
10-20-93 23 555
10-21-93 20 575
10-22-93 21 596

10-25-93 22 618
10-26-93 27 645
10-27-93 27 672
10-28-93 28 700
10-29-93 33 733

11-01-93 22 755
11-02-93 28 783
11-03-93 27 810
11-04-93 29 839
11-05-93 25 864

11-08-93 31 895
11-09-93 32 927
11-10-93 32 959
11-11-93 29 988
11-12-93 30 1018

11-15-93 24 1042
11-16-93 0 1042
11-17-93 24 1066
11-18-93 24 1090
11-19-93 21 1111

11-22-93 27 1138
11-23-93 26 1164
11-24-93 0 1164
11-25-93 0 1164
11-26-93 0 1164

11-29-93 24 1188
11-30-93 28 1216
12-01-93 26 1242
12-02-93 25 1267
12-03-93 0 1267

12-06-93 0 1267
12-07-93 0 1267
12-08-93 0 1267
12-09-93 0 1267



12-10-93

12-13-93
12-14-93
12-15-93

0

25
27

25

1267

1292
1319

1344



INTEROFFICE 1̂ 1 MEMORANDUM
HARTFORD REFINERY

TO:

FROM:

DATE:

SUBJECT:

REFERENCE:

Bill Irwin

Ed Schuet;:

December 4, 1993

Guard Basin Clean-Up AFE 8927
Cost Update and Projection

Attachment T
Attachment 2
Attachment 3

Regarding above said subject, please review referenced Attachment J , cost
summary. This summary reflects actual cost to date.

Refer to Attachment 2 for projected costs for labor, material and equipment per
week. Refer to Attachment 3 for a tabulated summary of costs to date and a projected
cost for completion.

Currently the total cost per cubic yard for disposal is $140.37. If this number does
•not change, based on the Construction Department's estimate of 23923 cu. yds of sludge
remaining in basin, estimated remaining cost to complete as of 12/03/93 would be
53,358,071.51. This number does riot include estimated expended total to date of
$3,971,344.65. The projected Grand Total for completion is 57,329,416.16.

ES:sld

cc: DAS
GRW



COST SUMMARY Attachment 1
ESTIMATED COSTS TO DATE Page 1 of 5

12-04-93
EQUIPMENT

• 790 EL LONG SKK TRAC-HOE:
4 Months @ S9,000.00/month 536,000.00

• CASE 1550 LP DOZER: (SWAMP CAT):
3 Month® 55,595.00/month 516,785.00
3 weeks @ $1,398.75/week S 4.196.25

Total Swamp Cat S 20,981.25

• JD 690 D TRAC-HOE:
2 Weeks @ $2,000.0/week S 4,000.00
Modify Bucket S 500.00

Total JD 690 5 4,500.00

• CASE 220 TRAC-HOE:
3 month @ $7,500.00/month S 22,500.00
3 weeks® $1,875.00/week S 5,625.00
Install 3 yd. bucket S 1,000.00 n
Install Cab A/C S 3.600.00

Total Case 220 532,725.00

• LINK BELT 60' TRAC-HOE:
3 month @ $9,750.00/month S 29,250.00
1 weeks @ $2,437.50/week $ 2,437.50
Mob-Demob (Peoria) $ 2.000.00

Total Link Belt $33,687.50

• CRANE MATS: TRAC-HOE BASE SUPPORT
3 Mats® 14 weeks 52,100.00
6 Mats® 17 weeks 55,100.00 ,̂ -
4 Mats® 15 weeks S 3.000.00

• NOTE: Mat Rental 50.00/Mat/Week
Total Mat Rental 510,200.00

• PUMPS: DE-WATERING
1-6" Detroit Diesel

15 weeks @ $465.00/week
1-8" Sykes Diesel

11 weeks @ $500.00/week
1-6" Allied Diesel

17 weeks @ 450.00/week



Attachment 1
Page 2 of 5

12-04-93

1-3" Gasoline Trash
17 weeks @ 152.00/week - $ 2,584.00

1-JD Tractor Drive Gator Pump
168 hrs. @35.00/hr. s 5,880.00

• NOTE: Rates include hose
Total Pump Rental $28,589.00

• PICK-UP TRUCK
16 weeks @$ 192.00 $3,072.00

• FUEL WAGON
1 week at $ 70.00/week S 70.00

• SCALE PAD
lO'-O" x lO'-O" S 3,000.00

• CODE "L" WAGON PPE SLEEVE
Trench Labor Only (G.R.P.) S 500.00

• CODE "L" HOSE Y-FITTING (B, C.I.) $ 1,200.00

• ACCESS WALKWAY (B.C.I.) $ 900.00

• SURFACE DRAINAGE PLUGS
10 Locations $ 1,000.00

• DIESEL PUMP PLATFORM W/STATRS $ 1,500.00

• ROCK
2" clean, 3" minus & grade 8
750 ton @ 55.50/T (Ave) $4,125.00

• BACKPILL
45 loads @ S50.00/LD $ 2,250.00 '

• MISC. SUPPLIES & EQUIPMENT S 3,000.00

TOTAL EQUIPMENT $187,299.75



CONTRACT LABOR
B.C.I. CONTRACTORS,
Operator Journeyman
1037M.H. Straight Time
347 M.H. Straight Time & 1/2

Safety Director
56 M.H. Straight Time

Laborer
213 M.H. Straight Time

Mechanic
33 M.H. Straight Time

Teamster
28.5 M.H. Straight Time

CLARK LABOR

Operators
816 M.H. Straight Time
339 M.H. Straight Time & 1/2

Laborers
1441 M.H. Straight Time
568 M.H. Straight Time & 1/2

P.D.C. SITE LABOR

Project Manager
340 M.H. Straight Time

34 M.H. Per Diem

@43.18
@ 62.17

@42.64

@ 36.61

@42.15

Attachment 1
Page 3 of 5

12-04-93

544,777.66
521,572.99

S 2,387.84

S 7,797.93

S 1,390.95

@ 36.40 S 1,037.40

TOTAL CONTRACT LABOR S 78,964.77

@25.00
@ 37.50

@25.00
@ 37.50

520,400.00
$12,712.50

536,025.00
521,300.00

TOTAL CLARK LABOR $90,437.50

@ 50.00
@75.00

TOTAL P.D.C. SITE LABOR

517,000.00
S 2,550.00

$19,550.00

P.D.C. EQUIPMENT

Site Vehicle
340 Hours
Trailer
1 Month

@ 7.50 S 2,550.00

@500.00 S 500.00

TOTAL P.D.C. EQUIPMENT S 3,050.00



P.D.C. LIME USAGE

994.49 Tons

P.D.C. LUMP SUM

P.D.C SITE DISPOSAL

28292 CU. YDS.

19.00/T

TOTAL P.D.C. LIME

TOTAL P.D.C. SITE DISPOSAL

Attachment 1
Page 4 of 5

12/04/93

$18,895.31

$18,895.31

$87,290.00

$3,485.857.32

I i



Attachment 1
PageS of 5

12-04-93

COST SUMMARY
Total Equipment S 187,299.75
Total Clark Labor $ 90,437.50
Total Contract Labor $ 78,964.77

Total P.D.C. Labor $ 19,550.00
Total P.D.C. Equipment $ 3,050.00-
Total P.D.C. Lime S 18,895.31-
Total P.D.C. Lump Sum S 87,290.00
Total P.D.C. Site Disposal 53,485,857.32

Grand Total $3,971,344.65



PROJECTED T/M WEEKLY COSTS Attachment 2
LABOR,MATERIAL & EQUIPMENT Page 1 of 2

12-04-93

• EQUIPMENT
790 EL LONG STICK TRAC-HOE S300.00/DAY
1550 CASE DOZER S186.50/DAY
220 CASE TRAC-HOE ' $250.00/DAY
LINK BELT 60' TRAC-HOE 5325.00/DAY
CRANE MATS (13 TOTAL) $260.00/DAY
PUMPS,DffiSEL

TWO 6" & ONE 8" S187.29/DAY
PUMP,GASOLINE

ONE 3" S21.71/DAY
PICK-UP TRUCK $27.43/DAY

SUB-TOTAL EQUIPMENT $1557.93

• CONSTRUCTION MATERIAL,SUPPLIES,
CONSUMABLES AND SMALL EQUIPMENT.
PLUS 20% PER DAY. ' 5 3 1 1 . 5 9

TOTAL EQUIPMENT/DAY $1869.52
TOTAL EQUIPMENT/WEEK $11217.12

• LABOR,CONTRACTOR

OPERATOR FOREMAN,
48 M.H.AVEEK STRAIGHT TIME $45.01/HR. $2160.48
18 M.H/WEEK STRAIGHT TIME AND 1/2 $64.80/HR. $1166.40

OPERATOR JOURNEYMAN,
96 M.H.AVEEK STRAIGHT $43.18/HR. 54145.28
36 M.H.AVEEK STRAIGHT TIME AND 1/2 562.17/HR. $2238.12

SAFETY DIRECTOR,
4 M.H.AVEEK STRAIGHT TIME 542.64 $ 170.56

LABORER
14 M.H.AVEEK STRAIGHT TIME $36.61 $515 .54

MECHANIC,
7 M.H.AVEEK STRAIGHT TIME $42.15 $ 295.05



Attachment 2
Page 2 of 2

12-04-93
' TEAMSTER

2 M.H.AVEEK STRAIGHT TIME $36.40 $ 72.80

TOTAL OUTSIDE LABOR/WEEK $10764.23

• CLARK LABOR

LABORERS
96 M.H.AVEEK STRAIGHT TIME $25.00 . $2400.00
36 M.H.AVEEK STRAIGHT TIME AND 1/2 $37.50 $1350.00

TOTAL CLARK LABORAVEEK $3750.00

• P.D.C. SITE MANAGEMENT

PROJECT MANAGER
55 M.H.AVEEK STRAIGHT TIME $50.00 $2750.00
SITE VEHICLE
40 HOURSAVEEK STRAIGHT TIME $7.50 $ 300.00
OFFICE TRAILER
40 HOURSAVEEK STRAIGHT TIME $2.00 $ 80.00

TOTAL P.D.C. SITE / WEEK $3130.00

• P.D.C. DISPOSAL FEES
125 LOADSAVEEK = 2875 CU.YDSAVEEK
2875 CU.YDS. @ 123.21/CU.YD. $354 228 75

TOTAL P.D.C. DISPOSAL FEESAVEEK $354,228.75

T/M COST PER WEEK SUMMARY

TOTAL EQUIPMENT $11,217.12
TOTAL CONTRACT LABOR $10,764.23
TOTAL CLARK LABOR $ 3,750.00
TOTAL P.D.C. SITE MANAGEMENT $3,130.00
TOTAL P.D.C. DISPOSAL FEES $354,228.00

PROJECTED TOTAL COST PER WEEK $383,089.35



Attachment 3
Page 1 of 1

12-04-93

PROJECT SUMMARY

LOADS OUT TO LANDFILL

MONTH
AUGUST
SEPTEMBER
OCTOBER
NOVEMBER
TOTAL

NUMBER
OF LOADS

13
223
499
479

TOTAL
VOLUME (C.Y.)

293
5,105

11,435
11,459

1,214 ! 28,292

TOTAL
WEIGHT (TONS)

287.92
5,204.05

11,643.42
11,667.86
28,803.25

TOTAL
COST PER

PROJECTED COSTS

MONTH
DECEMBER
JANUARY
FEBRUARY
TOTAL

NUMBER
OF LOADS

300
450
250

1,000

TOTAL
VOLUME (C.Y.)

7,177
10,765
5,981

23,923

TOTAL
COST/CU.YD.

$140.37
$140.37
$140.37
$140.37

TDTAI
COST/M01

$1,007
51,511
S 839
$3,358

NOTE: THE TOTAL COST PER CU. YD. INCLUDES ALL LABOR,
MATERIAL, AND EQUIPMENT.

TOTAL COST PER 100 LOADS (2392.3 CU.YD.) $335,807.16



CLARK OIL
P.O. BOX 7
HAWTHORNE STREET
HARTFORD, IL 62048

ATTN.: MO MODARRES

INVOICE # 24255
PC # 748187

REFINING CORPORATION 2345 Millpark Drive
Maryland Heights, MO 63043

(314)427-0550

TCLP VOLATILE ORGANIC ANALYSIS
METHOD SW-846 8240

SAMPLE ID: GUARD BASIN SLUDGE
LAB ID: 9312638

CAS
NUMBER
75-01-4
75-35-4
67-66-3
107-06-2
78-93-3
56-23-5
79-01-6
71-43-2
127-18-4
108-90-7
106-46-7

Vinyl Chloride
1,1-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
Carbon Tetrachloride
Trichloroethene
Benzene
Tetrachloroethene
Chlorobenzene
1,4-Dichlorobenzene

REGULATORY
LEVEL
ucr/L
200
700

6,000
500

200,000
500
500
500
700

100,000
7,500

TCLP SEMIVOLATILE ORGANIC COMPOUNDS
METHOD SW-846 8270

SAMPLE ID: GUARD BASIN SLUDGE
LAB ID: 9312638

CAS
NUMBER
110-86-1
95-48-7
106-44-5
67-72-1
98-95-3
87-68-3
88-06-2
95-95-4
121-14-2
118-74-1
87-86-5

Pyridine
o-Cresol
m & p-Cresol
Hexachloroethane
Nitrobenzene
Hexachlorobutadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2,4-Dinitrotoluene
Hexachlorobenzene
Pentachlorophenol

REGULATORY
LEVEL
ua/L
5,000

200,000
200,000
3,000
2,000
500

2,000
400,000

3,000
130

100,000

PRACTICAL
QUANTITATION

LIMIT
500 ^g/i
100
100
100
100
100
100 .
100
100
100
100

RESULT
U p.q/1
U
U
u
u
u
u
u
u
u
u

U = UNDETECTED
B = PRESENT IN BLANK
J = DETECTED, BUT BELOW PRACTICAL

QUANTITATION LIMIT

DATE COLLECTED
DATE RECEIVED
DATE ANALYZED

12/06/93
12/13/93
12/16/93

DECEMBER 22, 1993

WAYNE L. COOPER
LABORATORY DIRECTOR

American Council of Independent Laboratories • American Society for Testing and Materials • American Chemical Society • American Industrial Hygiene Association



ZLARK OIL & REFINING CORPORATION,
P.O. BOX 7
HAWTHORNE STREET
HARTFORD, IL 62048

ATTN: MO MODARRES

2345 Millpark Drive
Maryland Heights, MO 63043

( 3 1 4 ) 427-0550

TCLP VOLATILE ORGANIC ANALYSIS
METHOD SW-846 8240

INVOICE # 24255
PO # 748187

SAMPLE ID: TCLP BLANK
LAB ID: TBBLK2445A

REGULATORY
CAS LEVEL
NUMBER qq/L
75-01-4 Vinyl Chloride 200
75-35-4 1,1-Dichloroethene 700
67-66-3 Chloroform 6,000
107-06-2 1,2-Dichloroethane 500
78-93-3 2-Butanone 200,000
56-23-5 Carbon Tetrachloride 500
79-01-6 Trichloroethene 500
71-43-2 Benzene 500
127-18-4 Tetrachloroethene 700
108-90-7 Chlorobenzene 100,000
106-46-7 1,4-Dichlorobenzene 7,500

TCLP SEMIVOLATILE ORGANIC COMPOUNDS
METHOD SW-846 8270

SAMPLE ID: TCLP BLANK
LAB ID: TASBLK4316

CAS
NUMBER
110-86-1
95-48-7
106-44-5
67-72-1
98-95-3
87-68-3
88-06-2
95-95-4
121-14-2
118-74-1
87-86-5

Pyridine
o-Cresol
m & p-Cresol
Hexachloroethane
Nitrobenzene
Hexachlorobutadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2,4-Dinitrotoluene
Hexachlorobenzene
Pentachlorophenol

U = UNDETECTED
B = PRESENT IN BLANK
J = DETECTED, BUT BELOW PRACTICAL

QUANTITATION LIMIT DECEMBER 22, 1993

DATE COLLECTED
DATE RECEIVED
DATE ANALYZED 12/15 & 16/93

REGULATORY
LEVEL
ucr/L
5,000

200,000
200,000
3,000
2,000
500

2,000
400,000
3,000
130

100,000

PRACTICAL
QUANTITATION

LIMIT
500 Mg/1
100
100
100
100
100
100
100
100
100
100

RESU,
u Mg/
u
u
u
u
u
u
u
u
u
u

WAYNE L. COOPER
LABORATORY DIRECTOR

American Council of Independent Laboratories • American Society for Testing and Materials • American Chemical Society • American Industrial Hygiene Association



.LÂ X CIL a REFINING CORPORATION-
?.C. BOX 7
HAWTHORNE STREET
HARTFORD, IL 62048

ATTN: MO MODARRES

INVOICE # 24255
PO # 748187

2345 Millpark Drive
Maryland Heights, MO 63043

(314)427-0550

ANALYSIS RESULTS

SAMPLE ID: GUARD BASIN SLUDGE
LAB ID: 9312638
DATE COLLECTED: 12/06/93

TEST PERFORMED

TCLP EXTRACTION

METALS ANALYSIS

ARSENIC
BARIUM
CADMIUM
CHROMIUM
LEAD
SELENIUM
SILVER
MERCURY

IGNITABILITY (SETAFLASH)

CORRCSIVITY (pH)

REACTIVE CYANIDE

REACTIVE SULFIDE

PHENOLS

PAINT FILTER

METHOD OF
ANALYSIS

SW-846 1311

SW-846 6010

RESULTS

REGULATORY
LEVEL EXTRACTION

SW-846 7470

SW-846 1020

SW-846 9045

SW-846 9010

SW-846 9030

SW-846 9065

SW-846 9095

5.0
100.0
1.0
5.0
5.0
1.0
5.0
0.2

<0.200 mg/1
0.964

<0.005
0.574

<0.100
<0.200
<0.040
<0.0002

>200 ('F)

6.98

<0.2 mg/k

2.27 mg/k

20.31 mg/k

ANALYST

12/20/93 B.(

NO FREE LIQUID
(PASSED)

12/21/93 C.l

12/20/93 C.l

mg/kg 12/21/93 c.I

mg/kg 12/20/93 S.I

rng/kg 12/22/93 R.I

12/21/93 S.I

DECEMBER 22, 1993

WAYNE L. COOPER
LABORATORY DIRECTOR

American Council ol Independent Laboratories • American Society for Testing and Materials • American Chemical Society • American Inoustnai Hyjiene Association
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BLACK & VEATCH Waste Science, Inc.
4717 Grand Avenue, Suite 500, P.O. Box 30240, Kansas City, Missouri 64112, (913) 339-2900

Clark Refining and Marketing, Hartford, IL BVWS Project 40466.100
Guard Basin Removal Action BVWS File C.4

May 24, 1994

Illinois Environmental Protection Agency
Remedial Project Management Section
Bureau of Land
2200 Churchill Road
Springfield, IL 62794-9276

Subject: Work Plan/Quality Assurance
Project Plan Revisions

Attention: Mr. John Sherrill

Gentlemen:

Enclosed is the addendum to the Work Plan and Quality Assurance Project
Plan addressing revisions made to the reports as a result of comments
received from the Illinois Environmental Protection Agency (IEPA) during
a meeting on May 11, 1994 at the Hartford Refinery, and per a telephone
conversation on May 19, 1994. Clark Refining and Marketing concurred
with all of the IEPA comments and changes have been made to both
documents to reflect these comments.

If you have any questions, please call me at 913/338-6647.

Very truly yours,

Black & Veatch Waste Science, Inc.

Clyde Hutchison, P.E.
Project Manager

bla
Enclosure

cc: Chris Cahnovsky/IEPA
B i l l Irwin/Clark Hartford Refinery
Patricia Sharkey/Meyer, Brown & Platt
File

'2 1994
/PP/, /r^
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Work Plan/Quality Assurance Project Plan Addendum
Guard Basin Removal Action
Clark Refining and Marketing

Hartford, EL

Based on comments received from John Sherrill of the Illinois Environmental

Protection Agency (IEPA) and per this addendum, the following revisions are
incorporated into the Work Plan and Quality Assurance Project Plan, dated February

1994. The comments were received, as a result of meeting on May 11, 1994, and per

a telephone conversation on May 19, 1994. All of the comments made by IEPA will
be complied with and incorporated into the plans.

Work Plan Revisions

1. Replace Section 3.4, Soil Sampling Activities, with the attached revised versffn

of Section 3.4.
2. Groundwater samples will be collected semi-annually for a period of two

years, rather than quarterly for a period of one year, as stated in Section 3.3.3,

Monitoring Program. However, groundwater elevations will be measured

quarterly for a period of two years.

Quality Assurance Project Plan Revisions

1. Groundwater purged from the monitoring wells will be containerized and
disposed of in the refinery's wastewater treatment system.

2. The probe and cable used to measure ground water elevations will be
decontaminated between well measurements by washing with a laborata*^
detergent solution and rinsing with distilled water.

3. After measuring the groundwater elevation in a well, the depth to the bottom
of the well will be measured to determine if sandy or silty materials have

deposited in the well.

4. To demonstrate that groundwater quality stabilizes during purging and
sampling of the monitoring wells, the pH, temperature, and conductivity of the

groundwater will be measured periodically during the purging and sampling

process. At a minimum, measurements of these field parameters will be

collected before purging, after 1.5 well volumes have been removed from the

well, and after collecting the groundwater sample.

WorX PI«n/Qu«Jlty Anur»nc« Project Pl«n Addendum v M«y24,19»4.^'vt
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3.4 Soil Sampling Activities
Composite and discrete soil samples will be collected from surface and shallow

subsurface soils as described in the following subsections.

3.4.1 Surface Soil Sampling
In addition to visual verification to confirm the complete removal of sludge,

discrete and composite surface soil samples will be collected from the bottom of the
east and west sides of the Guard Basin. The discrete and composite samples will

allow contaminant characterization over the entire bottom of the basin. To collect

these samples, the bottom of the basin will be partitioned into a grid system

consisting of sixteen cells on each side of the basin as shown on Figure 2. No
samples will be collected from the side slopes of the basins.

Eight discrete soil samples designated as DS-1 through DS-16 will be collected

from the bottom of each side of basin as shown on Figure 2 to provide samples that
are the most representative of the bottom of the basin. Discrete samples DS-1
through DS-8 will be collected from the west side of the basin, and samples DS-9

through DS-16 will be collected from the east side of the basin. The discrete soil
samples will be collected from the center of each cell as indicated on the figure.
Before collecting each sample, the top 3 inches of surface soil will be scraped away

using a stainless steel spoon or scoop. The samples to be submitted for analyses will

be collected using a stainless steel spoon or scoop from a depth between 3 and 6

inches below ground surface. Discrete soil samples will be submitted for analyses of

constituents on the Skinner List. This list includes metals and volatile and
semivolatile organic compounds.

One composite sample will be collected from each side of the basin. Sample
aliquots will be collected from the center of cells with the designations CS-1 through
CS-16. Sample aliquots CS-1 through CS-8 will be combined to form the composite

sample from the west side of the basin, and sample aliquots CS-9 through CS-16 will

be combined to form the composite sample from the east side of the basin. The

sample aliquots will be collected in the same manner as the discrete soil samples;
however, the samples aliquots will be placed in a clean stainless steel bowl and mixed

to form each composite sample. To provide an adequate quantity of soil for the

composite samples, approximately six ounces of soil will be collected from each

WorKPIan Rwulon 3-3 M«y 24, 19M



sample aliquot location. After compositing, the soil will be transferred to the
appropriate sample containers. Composite soil samples will be submitted for analyses
of constituents on the Skinner List.

3.4.2 Subsurface Soil Sampling
To determine the concentration of Skinner List constituents at various depths

below the bottom of the Guard Basin, two shallow soil borings will be drilled in the

bottom of each side of the basin. The borings will be hand-augered using a power

auger, unless field conditions enable the borings to be drilled using a non-powered
hand auger. The borings will be drilled at the same approximate locations as discrete
samples DS-3, DS-6, DS-11, and DS-14 to provide subsurface soil data at the
approximate locations of surface soil samples. The locations of soil borings SB-1

through SB-4 are shown on Figure 2. Two discrete subsurface soil samples wiL j

collected from each boring location at 6-inch sampling intervals. The first sampling
interval will be from approximately 2.5 to 3 feet below ground surface and the second
interval will be from approximately 4.5 to 5 feet below ground surface. The samples
will be collected by advancing the power auger to the start of the sampling interval,

and using a stainless steel bucket or Oakfield-rype sampler to collect the subsurface
soil samples. The sampler will be decontaminated between each soil sample
collected, and the auger will be decontaminated between each boring location. After
sample collection, the soil cuttings will be spread in the bottom of the basin. All of
the bore holes will be filled with dry bentonite chips or pellets (Hole Plug or
equivalent) and hydrated to prevent the potential downward migration of
contaminants. The subsurface soil samples will be submitted for analyses of
metals and volatile and semivolatile organic compounds on the Skinner List. If split

samples are requested from the soil boring samples by IEPA, additional shallow
borings may have to be drilled adjacent to the initial boring locations to provide an

adequate volume of soil for sample analysis.
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1.0 INTRODUCTION

1.1 GENERAL

The following describes the site ;nv^stigatior> activities used 10 fuither characterize the condition of the

Guard Basin area (Site) for Clark Refining & Marketing, he. (Clark) in Hartford, Illinois. This site

investigation report provides: a description of the field work performed; methods, procedures, and

analyses used; chemical analytical data; and a summary of contaminant occurance. The location of the

Site, which has historically been used as a depository for liquid wastes generated at the refinery, is

illustrated on Figure 1.

* *
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2.0 HYDROGEOLOGY

2.1 REGIONAL HYDROGEOLOGY

The Site lies within the Alluvial Valleys Region as defined in United States Geological Survey Water-

Supply Paper 2242. 1984. The Alluvial Valleys Region is commonly underlain by sand and gravel as well

as silt and clay. The surficial deposit of sand and gravel is commonly underlain by interbedded silt and

clay in turn underlain by a basal layer of sand and gravel. Locally, these units are collectively known as

Cahokia Alluvium. The subsurface material in the Site area consists of Quarternary Alluvium, which is

made up of modern river floodplain deposits of poorly-sorted sands, silts, and clays with some sandy

gravel. The alluvium ranges in thickness from 50 to 200 feet below the ground surface (bgs).

The sequence of deposits in the Alluvial Valleys Region is dependant on the depositional history. The

sands and gravels in the valleys of major streams, such as the Mississippi River, are commonly overlain by

deposits of clay and other fine-grained alluvium deposited during floods following the end of the glacial

period.

The alluvial deposits are recharged by precipitation on the valleys, groundwater moving from the adjacent

and underlying aquifers, and overbank flooding of the streams. Water in the alluvial deposits discharges to

the streams in the valleys.

The underlying bedrock in the Hartford area is composed of Mississippian age interbedded limestones,

sandstones, and shales of the Lower Chesterian Series. Regionally, these units dip east toward the center

of the Illinois Basin. The Illinois Basin is the major geologic structure in the region.

2.2 LOCAL HYDROGEOLOGY

Soil borings were completed to a maximum of 6 feet below ground surface (bgs) at this location.

Sediments encountered during drilling included mainly black sand and clay. Groundwater was not

encountered during drilling.

* * * He *
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3.0 FIELD INVESTIGATION ACTIVITIES

To determine the approximate vertical and horizontal extent of contamination at the Site, 18 surface soil

samples were coilected and 4 soil borings were augered and sampled. Mr. Tom Miller of the Hhnois

Environmental Protection Agency (IEPA) was present during sampling. The sampling locations were

evenly distributed across the Guard Basin and are shown on Figure 2.

3.1 SURFACE SOIL SAMPLE COLLECTION

To evaluate the Site, 18 surface soil samples were collected and analyzed for volatile organics by United

States Environmental Protection Agency (EPA) Method 8260A, semi-volatile organics by EPA Method

8270B, and for metals using EPA Method SW-846 protocol. Of the 18 soil samples collected, 16 were

discreet samples from every other square of a grid covering the Guard Basin. Two soil samples were

composites of 8 aliquots each, collected from the remaining sections of the grid and representing the

eastern and western halves of the Guard Basin, respectively. Surface soil samples were collected at a depth

of 3 to 6 inches below ground surface (bgs) to insure sampling of native soil. Soil samples were placed in

laboratory-cleansed jars after collection.

3.2 AUGERTNG AND SUBSURFACE SOIL, SAMPLE COLLECTION

Four soil borings were augered and sampled in the Guard Basin using a stainless steel hand auger. Each

boring was completed to a depth of 6 feet bgs. Samples were collected from the intervals of 2.5-3' and 4.5-

5' bgs in each boring and analyzed for metals by EPA Method SW-846, volatile organics by EPA Method

8260A, and semi-volatile organics by EPA Method 8270B. Soil samples were removed from the stainless

steel hand auger with minimal disturbance and placed in laboratory-cleansed jars.

3 J SAMPLE COLLECTION PROTOCOL

Personnel responsible for activities associated with collection of soil samples followed standard procedures

to reduce the possibility of contamination and cross-contamination of the samples prior to delivery to the

laboratory. Clean, decontaminated, stainless steel sampling equipment was used at each sampling location.

Sampling equipment was decontaminated before the collection of each sample. Soil samples were placed

in a cooler with ice and promptly delivered to the analytical laboratory using chain-of-custody procedures.

All laboratory analyses were performed in accordance with EPA methodology by TEKLAB, Inc. of

Collinsville, Illinois. The laboratory results and chain-of-custody forms for surface soil samples are

included in Appendix A.

* * * * *
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4.0 CONTAMINANT OCCURRENCE

Eighteen surface and eight subsurface soil samples were collected and submitted for laboratory chemical

analysis to delineate the approximate horizontal and vertical extent of soil impact. The analytical

laboratory reports are contained in Appendix A.

4.1 SURFACE SOIL SAMPLES

The results of surface soil sample analyses are summarized in Table 1. Of the 18 surface soil samples

analyzed, 4 are below the Illinois EPA Tiered Approach to Cleanup Objectives (TACO) Tier 1, Table B

Soil Cleanup Objectives for Industrial/Commercial Properties. Surface soil samples DS-5 through DS-8

are below TACO Tier 1 values for all compounds analyzed. The remaining 14 surface soil samples all

exceed TACO Tier 1 values for at least one Metal by the Toxicity Characteristic Leachate Procedure

(TCLP). Surface soil samples DS-10 through DS-14 exceed the TACO value for chromium, samples DS-

3, DS-4, DS-10, DS-15, C-East, and C-West exceed the TACO value for lead, samples DS-1, DS-2, and

DS-10 through DS-12 exceed the TACO value for nickel, and samples DS-9 and DS-11 exceed the TACO

value for vanadium. In addition, surface soil sample DS-3 exceeds the TACO Tier 1 value for the Semi-

volatile compound benzo(a)anthracene. However, the detection limits for benzo(a)anthracene in the other

samples all exceed TACO values. Benzene and chrysene detection limits are also exceeded for a few

samples.

In addition to the analysis of Metals by TCLP, the samples were also analyzed for Total Metals. As these

values are not comparable with the TCLP values, they are compared instead with TACO Table F, Range of

Concentrations of Inorganic Chemicals in Background Soils. Of the 18 soil samples compared with these

background concentrations, all samples are within background ranges for barium, cadmium, cobalt, lead,

mercury, and nickel. Soil samples DS-1, DS-2, DS-9 through DS-13, and the east and west composite

samples (C-East, C-West) all exceed the upper limit of the background concentrations for chromium. In

addition, soil samples DS-1, DS-9, and DS-10 exceed the upper limit of the background concentrations for

vanadium.

4.2 SUBSURFACE SOIL SAMPLES

Eight subsurface soil samples were collected from four soil borings and submitted for laboratory analysis.

Of the eight subsurface soil samples analyzed, three exceed TACO Tier 1 values for one or more semi-

volatile organic compound and three exceed TACO Tier 1 values for one Metal by TCLP. Soil samples

SB-1-1, SB-1-2 and SB-3-2 all exceed the TACO Tier 1 value for Benzo(a)anthracene. In addition, soil

bm551\projects\clark\gbasin\report.wpd 4-1



sample SB-1-1 exceeds the TACO Tier 1 value for chrysene Soil samples SB-2-1 and SB-4-1 exceed the

TACO value for lead and sample SB-3-1 exceeds the TACO value for vanadium. All subsurface soil

samples are below the TACO Tier 1 values for volatile organics. Similar to the preceding section, the

detection limits for benzo(a)anthracene and benzene exceed the TACO Tier 1 values for some or all

samples, and are therefore unreliable indications of sample compliance.

As explained above, Total Metals concentrations are compared with TACO Table F background values.

All eight soil samples are well within the background ranges given for metals. The results of subsurface

soil sample analyses are summarized in Table 2.

* * * * *
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I 5.0 CONCLUSIONS

I

I

values for benzo(a)anthracene. One subsurface soil sample exceeds the TACO Tier 1 value for

chrysene.

Fourteen of the eighteen surface samples, and three of the eight subsurface samples, exceed the

TACO Tier 1 values for Metals by TCLP.

• One of eighteen surface samples, and three of eight subsurface samples, exceed TACO Tier 1

I

I .

I
• • No surface or subsurface soil samples exceed TACO Tier 1 values for volatile organics.

• Nine of eighteen surface soil samples exceed the upper limit of the TACO background ranges for

I Chromium. Of those nine samples, four also exceed TACO background ranges for Vanadium.

All subsurface soil samples are within the TACO background ranges.

,

I

I

r
i
i
i
i
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Summary of Surface Analytical Results
Clark Refining & Marketing, Inc.

Guard Basin Area
Hartford, Illinois

Sample Number:

Sample Dale:

Tolal Melala1

Barium

Cadmium

Chromium

Coball

Lead

Mercury

Nickel

jV'ifiidfum

Unite

mg/Kg

mo/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mgfKf

TACO

T- 1 CUO

.'...: •• •, •
':'.**' !''

1 ' '' ** 'i'

"

"

"

.*

DS-1

10/10/96

"' 210 ,'i

N0(070)

''Jtt,".'1'

126

639

0.05

31.2

o«

DS-2

10/10/96

160

ND (0.89)

198

11.2

64.8

007

32.2

70

DS-3

10/10/96

70 '

ND(0,67)

U«

ND(481)

31.2

0.07

16.4

»

DS-4

10/10/98

' 140' ,

ND|0,69)

• 88.7 '

ND(4.SO)

38.1

0.03

14.2

28

DS-t

10/10/96

,. 3« ' ' .

ND(l).«TI

«.«1

ND(4.85)

ND(485)

NDfO.01)

(.60

«r —

DS-1

10/10/96

110 '

ND(0.69)

, 86.1

8.42

387

0.04

21.7

.JJt—

DS-7

10/10/96

32

ND(a.8S)

16.1: i

ND(4.67)

ND(4.67)

ND(0.01)

6.17 '

_ _1Jt_

DS-6

10/10/96

200

ND10.69)
1 , «.8

10.5

26.6

0.02
1 26.4

SI

DS-9

IO/ttV96

210 . '

. 0.96 .

180

15.9

532

0.06

4«0

J*° .

DS-10

10/10/96

200,

' ' 1.23

28!

15.9

89.6

0.10

60.T

, 110

DS-11

10/10/96

220

1.2

414

143

118

003

'41.10

74

DS-12

10/10/96

190 ,

1.10

308

10.0

15B

006

31,1

K

DS-13

10/10/96

200

N0(0.89)
239

12.9

293

002

SOJ

S6

DS-14

10/10/96

110

ND(0.ri)

141

939

388

002

22.2

"

DS-1 5

10/10/96

. 240

ND(0.69)

80.7

9.61

102

002

22.1

J«

DS-16

1C/10/96

110

N0(0.70)

Jl.1

£.70

14.6

002

17,1

?1

C-EAST

10/10/96

200

ND(0.69)

371

892

92.0

003

30.6

72

C-WEST

10/10/96

110

0.69

1«7

9 12

588

006

27.5

S3

MelaU by TCLP'

Barium

Cadmium

Chromium '

Coball

Lead

Mercury

Nickel

Vanadium

,,mg/L,

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

30

0.008

0.1 '

1.0

0.0075

0002

0.1 i

0.049 ,

1.7
rVD(0.005|

0.090

NDfO.050)

ND(0.05)

ND(0 0002)

0,1 r
N0(0.020)

0,9

ND(O.OflJ)

0.072

NDfO.050)

NDfO.05)

ND(0 0002)

0,12' '

N 0(0.020)

06

NPfO.008)

0.083 >

NDfO.050)

o.r
ND(0 0002)

0.09 !

NO(0.020)

1 1.1
ND(O.OOJ)

NDfO.OJO)

ND(0.050)

0.08'

NDfO 0002)

0.04

ND(0.020)

' 1.3

NDfO.OOS}

NDfO.OJO)

ND(0.050)

NDfO.05)

NDfO 0002)

' 0.03

NDfO.020)

"

01

ND(0,00«)

N0(0.030)

NDfO. 050)

ND(OOS)

NDfO 0002)

0.05

ND(0.020)

~~

1.8

ND(O.DOS)

ND(0.030)

NDfO.050)

NDfO.05)

NOfO 0002)

''0,03 i1

N0(0.02t>)

0.9

ND(O.tXH)

NDfO.030)

NDfO.050)

NDfO.05)

0,06 !

ND(0.020)

0.6

NDfO 005)

0.031

NDfO.050)

NDJ0.05)

NDfO 0002)

t 0.05

6.057-

1.4

ND(O.OOS)

0269-

o.oaa

0.12'

NO(0 0002)

0.23'

0,026

04

ND|0.006)

0,106'

0.058

NDfO.05)

NO(0 0002)

, 0.15'

o,iir*

0.7

NDfO 006)

0.169'

NDfO.050)

NDfO.05)

ND(0 0002)

o.v
N 0(0.020)

Volatile Orginlci'

Ben«n«

Tolu«n«

Ethylbeiuene

Xylenes

Isopropylbenzene

n-Propylbenzene

1,3,8-Trlmtthylbenzene '{.'

lert-Butylbenzent ' ,". ','

1,2,4-Trlmithylbenzene ,"

sec-Bulylbenzene

p-lsopropyltoluene

n-Bulylbenzene

Napthalene , ' I , ' ! ,

I

ug/Kg | 30

: ug/Kg

ug/Kg

pg/Kg

ug/Kg

pg/Kg

(18/Kg

'ug/Kg

Mfl/Kg

ug/Kg

ug/Kg

p°/Kg
MO/KS

12,000

•1 3,000 i

190.000

,,,, ;,;,.„.,,

p; i ' J,

64,000

ND(SO)'

ND(60)

ND(M)

NDf 50)

ND(50)

ND(50)

''"'M'1?,'
ND(M)

61J "' '

NLX50)

NDf 50)

NDf 50)

N0(60) ,.

L
ND(60)' |ND(!)

NDfSQ)

N0(50)

ND(50)

ND(50)

ND(50)

, !, '
NrxsO);
71.1

NDfSO)

NDf 50)

NDf 50)

, ND(60)

«.•?

ND<6)

298

ND(5)

5.4

''i ','<;* /f

'. *-° ?!'

BJ.1/ '

8.2

11.6

193

, N0<8) ,

ND(S)

ND(S)

ND|6)

94

ND(5)

ND(5)

V 11.1.,'

2i« '

ND(5)

ND(5)

5.5

, ND(6) ,

T
ND(10) j ND(6|

ND00) ND(Sj

NLH10)

15.4

ND(10)

NDf 10)

ND(10)

'ND{10)

, 11.2

ND(10)

NDflO)

NDf 10)

ND(10)

ND(6)

90

ND(5)

ND(5)

„ 10.0 <;
1

ND(8)

17.1'

ND(5)

ND(5)

ND(5)

ND(̂ _

N0(10)

ND('O)

ND(IO)

NDf 10)

ND(10)

ND(10)

ND(10)

NDflO)

' «.», ' •

ND(10)

NDflO)

146

' ND(io)

N0(6)
1 ND|6)

ND(8)

ND(5)

ND(5)

ND(5)

" , 6.9 '„ ,

,,ND(6) ; -

', '•"•»
ND(5)

ND(5)

ND(5)

jJtOJBj..

ND(10)
!ND(10)

NDflO)

14.8

ND(10)

ND(10)

,,; 1,4.6 ,

ND(10J

' 15.8

NDf 10)

11.4

13.1

N0(10)

10.7

J8S

:.1aU

97.9

ND(10)

NDf 10)

',i«*.l '' ,

. ' 22 .0 ' "

105

138

238

51.8

^Npi!?L.

JI
NP(60)' | ND(50)'

ND(6Q)

NDfSO)

59.6

ND(50)

ND(50)

T i '

NDfSO)

63.9

ND(50)

NDfSO)

NDfSO)

, HOiSO)^

N0t«n)

ND(60)

212

ND(50)

NDfSO)

', ' 184

,, 101

665

NDfSO)

NDf 50)

NDfSO)

•NP(JO)

1.4

NOI0.006)

0,146-

NDfO.050)

NDfO.05)

NDfO 0002)

0,08

ND(0.020|

, ND(6)

44.0

i«.0

118

ND(5)

10.0

• 11.0

6.0 ,

,60.0 ,

6.0

15.0

12.0

iJMi:-.

1.0

ND[0 008)

' o.ios-

NDfO.050)

NDfO.05)

NDfO 0002)

0.04

N0(0 020)

ND(6)

89.0

so.o

360

120

210

87.0 '

28.0

124 .,

8.0

26.0

32.0

',',,17.0

0.7

ND(0.005)

hD(U.ujO)

ND(O.OSO)

005'

NDfO 0002)

0.02

NO(0.020)

ND|5)

NDf 6)

MDio,

ND(5)

ND(5)

ND(5)

ND(5)

, ND(6) '

KD(5)

ND(5)

ND(5)

ND(5)

ND(5) ,

2.0'

0006'

MUJO.OoO)

NDfO.050)

NHfOOS)

NDfO 0002)

O.Oi

N0(0.020)

ND(S)

ND(S)

NO(E)

ND(5)

ND(5)

N0(5)

ND(6)

N0(6)

ND(5)

ND(5)

ND(5)

HD(5)

. NJH')..

0.7

ND(O.OOB)

0.046

0055

008'

0.0002

0.07

ND(0.020)

ND(10)

21.0

20.0

111

ND(10)

120

24.0

ND(10)

49.0

ND(10)

110

17.0

^NP(L0.) ,..

0.7

ND(O.OOS)

ND(0.030)

ND(0050)

008'

00002

0.07

ND(0.020)

ND(IO)

ND(10)

N0f10)

10.0

ND(10)

ND(10)

ND(10)

ND(10)

ND(10)

ND(10)

NDf 10)

ND(IO)

ND(10)

Semi-Volatile Organlct*

2-Melhylnaphthalene ;s;-

Dlethyl phlhalate , ,' ,

Phananthrane ' : ,

Fluoranthene

Pyrene

Benzo(a)anlhcacene
' ' ' , ( U :\ 1

Chryaene , ' . , ,!,:

mg/Xg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mo/Ka

"i . I- !"

''!'4ro"!V,
', ',' ' • ' 'l'.\:

3100

2300

0.9

,., ",,:'.',

";iij.,''».
N 0(9,0)

Noi».bV
ND(S.O)

B2B

ND(9.0)'

''•'''i"-*':.'1 ''.

— — -— — —

ii/,.,"-'1 ' ;
ND(9.9)

ND(«.9)

ND(9.9)

NDfS.B)

ND(9.9f

ND(9.«|

!f 12,181,';;

,'N«HM>''

ND(6.9)

ND(99)

38.3

11 8'

SI,*

ND(»,9)

.ND(».9)!

ND(9,9)

ND(9.9)

ND(9.9)

ND(99)'

N0(»«

f.NCKIo)'^

''r'H^j',,,

ND(10)

ND(10)

NDf 10)

NDf 10)'

_ND(»L

ND(9.6);
1;'ii'|ji7,4)™i|i

ND(9.8)'

ND(9.8)

ND(98)

ND(9.8)'

ND(9.8)

,ND(9.4);

ND(9,4) u,

'ND(9.4)

ND(9.4)

31.9

ND(9.4)'

,23.8

N0(9.9);

! ND(9.9) ,

"NtHM)'1;

ND(9.9)

NO(9.9)

ND(9.9)'

NDJ9.9L,

:*ii-*Vi,.
I; N0|9.«)

ND(9.9)

ND(9.9)

ND(9.9)

ND(9.9)'

NDflt],

".12,6 1;«;

'|ND(».B)!

"N(X».i) ,

ND(9.8)

102

ND(9.8)'

ND(9.8) ,

.,NtH9.6||'

M'.'MjW*'

' ND(»,8| ,

ND(9.8)

ND(98)

ND(9.8)'

ND(9,8i;

. Nb(9.8>j,

''W!'!''!
ND(9.8)

ND(9.9)

ND(99)

ND(9B)'

NDJ9.9) i

ND(«e.8),

N0(«6.8)

NDf98.8)

ND{96.6)

ND(968)

ND(968)'

N0(96.8)'

;ND(9.9),,

SNCKMI;
N 0(9.9)'

ND(99)

11.7

ND(9.9)'

, 11.2 ' , .

NDI98.7)

ND(»S.7|

KD(98.7)

N0(96.7)

ND(987)

ND(987)'

ND(98.7)'

, N0(9.6)

NDfB.4)

ND(9,6)

NDffl.5)

KD(95)

1-10(95)"

Ntj(*-6>

ND(19,8),

ND(19,»)

N0(19.8|

NDf 19 8)

ND(198)

ND(198)'

ND(19.8)

Nbf19.9)

:ND(1».9)
.. ., :•

ND(19.9)

NDf 19 9)

ND(199)

NO(19.9)'

Np{19.9)

- Metals analyzed by EPA Method SW846.

. UnlniUn nrnanlcs analyzed by EPA Method 8260A. pg/Kg

- Mlllgram per kilogram

- Microgram per kilogram

11.8'

NDf)

- Compound exceeds TACO Tier 1 value

- Not delected (detection limit)



T) _ _ 2
Summary of Subsurface Analytical Results (

Clark Refining & Marketing, Inc.
Guard Basin Area
Hartford, Illinois

Sample NumDer:

Sample Date:

Tolal Melale'

Barium,1';' ,:,lj '»''.';",(' ">f i.'i 'f'!' '1 '

Cadmium" A '̂V;';!'!^,','1!

Chromium ' • , ' , ' , " ! I','::'!' ,

Cobalt

Lead

Mercury

Nickel ".l,
!i;;,i",Vi|!if

lnii,,l;jl!',!
1'

Vanadium , !!»' ,'!''' , • ';'' Mil 'i'vnhV '̂

Unlit

mg/Kg ,; ,

, " mg/Kg /'

.' mg/Kg

mg/Kg

mg/Kg

mg/Kg

'| mg/Kg

'̂ rng/Kg j^

lACu

T- 1 CUO'

"i"i'f "iii'i'1'!
..'̂ .'''vV1;''. -i1
" 'A,.," "f,1 •

"

••

"

.if I"1 'i!',**' ,'/',',,

'-'ui'iJIuJlJlV.!.

SB-i-1

10/10/96

iV .ND(9.3) :„>,'

;,i;;'ND»o,i«j''V
'', ,2.99

ND(4.87)

8.38

NDfO.01)

,|i» ;'"••*? ' , ' /
j"'^.y.'Jj.

55-i-i

10/10/96

',''.',; "jlj *,;, ' ,«';

/.'.NOJO-WI'I'I,;
'' v 3.40 1'.' , ;

ND(4.85)

9.71

ND(001)

• '>, ' ''; T.09 I ''I'M

+•<• '•-**'>&

58-2- i

10/10/96

I'lil'24'1'.-.'.',

'"lifjiiDfo.ro)/'!!'.'
i"' '!.1 3.70 .'.,;, ly

ND(S.OO)

500

NO(OOt)

i''1!!'!!',"4-20'̂ !1;,1'
JL'iiLi

SB-2-2

10/10/96

".y,' 27 <* "
! /' ND(o.65) •;''!
. < ' , " , 8.79 ! M

ND(4.67)

ND(4.67)

ND(0.01)

,-" ' 8.97 "'j',' v

£'lL**:'Li

- •- " i
10/10/96

>',/',' 17 , ' ,i"

,:"<NO(o,a9) ','
6.74 '

5.05

ND(4.95)

ND(001)

'i';1;, 13.6''1','

î 'î iill

58-3-2

10/10/98

•'•' .NDflO),,1,,

''.|yND(0,72|; ',

'. 3.06, :• • •
ND(5.10)

NDfS.10)

NDfO.01)

^ 7.86 '• ' '''

"̂̂ .MJL.: L

. ...
5B-i-i

10/10/96

. , J5 ! , . ' ' '

. 'I,NO(0.64J '

, '" 29.6 '.!,!i

ND(4.59)

28.9

NDfO.01)

' ' ' t 4 9

V _Ji.

354-2

10/10/96

• 81

' NDfO.70)

92.0 '

7.90

886

001

147

19

Metals by TCLP'

B<rium . •' .'", .'! ] ' ,'| ,i ,'|;f;

Cadmium,, , , ' / ' .,''v • ', 'l/.i. '.!,,-",

Chromium , ' ' ' ,i "i j , '

Cobalt

Lead

Mercury

Nickel , ' , 1 ' , ' ; • : 'iliv!1,^ i !

Vanadium ', , , ,!'; *'frl:" ! ' ' ' .!•

,mg/K9

mg/Kg'

mg/Kg

mg/Kg

mg/Kg

mg/Kg

. ''mg/Kg f

, mg/Kg ,

•^. ' ' ""• . f 'V
:,!»(, o.oos ij,'1;

• y ',«.i'':,,,i!' -
1.0

0.0075

0.002

'i''1'1, '̂'"'1:'',''!1
'l!,.'.,,o.04».:,'Si;

,;|i,::.1.J |,,,!T

!> Np(o,oo6) '„;.;,
'N0f0.030| i

NDfO 050)

NDfO.05)

NDfO.0002)

t^'Noio.^)1.',;
',; NDtO,020|, "'

'FiyVi.̂ 1;,;;;̂
': NDftJOOS):.::'

NDfO 030) ',

ND(O.OSO)

ND(O.OS)

ND(0.0002)

f1!, KDfo.o'i)",;!1'
ND(0.020)

'(l',̂ !;',,,,;̂
,iijl!|fJDfOkOQ5}' ijijj

' I, ND(0 030) 'fl'

ND(O.OSO)

005'

ND(0.0002)

1,1^0(0,04),,̂

',,1*10(0.020}",'

!~

;yv 1i.i":,"̂ i'
vi'jlNOIO.OOSjSi,';1

'i'l'flblflOSO}',','*

ND(O.OSO)

ND(O.OS)

ND(0.0002)

i,!,'<|,io.oe '".\
' ND(O.OJO)

''''"•''. o.r ;, '.,.';_;
,;n,NO(O.OOS)|',j"

''NCK0.030) !,,',

NDfO.050)

NDfO.05)

N0(0.0002)

I'lMV'o.pj ; ,.,',;;
,' , ',fl',1SOT.',' ' •

, . ' ' , 0.8 'i^'1

, :ND(O.OOS| ':.„

,,i' NDfO.bM) ; ;'

ND(0050)

ND(O.OS)

ND(0.0002)

'V./,,o.bi>l..'',
: , ND(0.020)

"T;,,l""i.4""i~
r

'ft NDfO.005) (

NCK0.030)

ND(OOSO)

0.14-

ND(0.0002)

,!',,|i. 0,041 !
1 ! ' ,

, ,' '« ND(0.020| ; '

"/ : -i-s:' '"
„' NDfO.OOS)

''i ,,; 0.093 ,

ND(0.050)

NDfO 05)

ND(00002)

!,', ' ' 0.03 ,

NOfO.020)

Volatile Organlca

Benzene ̂ j'^ ,,;!' ij'iî  Sij:

Toluene' , ''» ,"' ,, '.ll'i.j'j'C*

Ethylbenzene ; ' , ' ' ; ' ' ' » '

Xylenes

Isopropylbenzene

n-Propylbenzene

1,3,5-Trtm.thylbanzane •, ,;| 'i !|;

terl-Butylberuena ':< : , ; "! •

1,2,4-Trtmeihylberiten* '','C ',i • 'f

sec-Butylbenzene

p-lsopropyltoluene

n-Butylbanzene

Htp^U,n»\!.:.i:;i'^^ '!><'

'.po/Kg'

"'Jug/Kg",!

MB/KB I
po/Kfl

MB/KB

pg/Kg

'[i, pg/Kg !;;

, Pfl/Kg .„

, pg'Kg !

pg/Kg

pg/Kg

pg/Kg

uoMg,

i'iftwi'o 'iVvCi
''•Ci.'ijJ.ooi'' ' ' ',
'.'"'13,000 '", •

190.000

!>!'!'• ilisV'"!", '"»f;
i"|V'n <',i'!''>!"h',"i

.slA'V^v

,«','':•' 14,000 i'-li;

A'l *ND{10) ',,';,'.'•,

';' '.Uiio"'',"'1
22,0 ' ' . ' , '

360

NDf 10)

100

,!?''',"'' j*i 'Wi
,lli,i NDjIOiVflji;!

'!",''" 'tiia^Vv
ND(10)

350

54.0

."^NbJiioi/liv

:,i.; ."NOddilf.;:'!,,
.;,„'", 6^.0 ':lii.1'

' 37.0 "ii.1',''

391

18.0

16.0

Piii;l']2,«''!iK'l{!
rliS'NO(io)'!'l'i!^
.-M,!', S'M ,"'f,w!,

65.0

254

190

j.ri.M.p.'itvs'

';!;;!i?ND(iO),ri ili|'
"'/H^i^oJj',;1''!;
•V ND(10) ' ;;

34.0

NDf 10)

NDf 10)
I|!|'|l;'1i29.0 "}''«<„

JvlNDIIO);!;,1]1,!1

*4';NO(ioj';"'i:'!i!'

ND(10)

430

410

^NOIIO);,^,

;,'l!,,,Np|SO)', ;;(;

;;;!'|;NO(50)/i'!i'

'ND(SO) '

213

ND(50)

103

i'!'i,'i!''i''41*!.'i, 'i"'i
'i 'iil , ,138 Ji i'1".;

IV., 1023 ;f,\
74.0

139

248

rS.J'4-2* .""i.;,1

'iVi',Np(i6),;;'ji,!i',
>"\' i"41J>'^';'!!

" " ' ' so.o • ' ' '•
423

140

200

'i'"iv,,!S«.0!.'.!i!'"!"

\''i\";n.O ,/;!.'!?'

^Vii'.iii"":].;!?!!1

ND(10)

28.0

130

, ; , • ' ! ' 41.0 ;,';;,/!";::

.i'lVNDIMr,';':,,'

''»r;"''!iM ',,:"'
" ' ' '.164."

1258

ND{10)

NO(10)

,';vl,'"'i5b,!'j:;:'li
,ND(10),

;. I1 .1 ; . ' 36s ;!;:'!;'!,.,:
760

300

159

"•'..VM ::"."],

.NDX50)',;,,,

'" ND(SO); ,',

ND(50)

337

NDfSO)

ND(50)

.::;!:':;,', 822, ,;.;;;
'..'i^NOfSOl,,,,

• ' ' '!'i4»"i";'':
ND(SO)

107

225

!"!':ND(J'0|. '„''.„'

', ND(2SOr

ND(2SO)

324

2028

NDf 10)

1436

',,, -4:>74

V M259

' 9184

326

544

306

!'' , ' 743 '

Semi-Volatile Organlca

Ph«nsrrthrene ,

Fluoranthene

Pyrene

Benzo(e)enthracene

ChryianiM.1!'1,;,;,;,!',,,!
',* ' , „ i|,ij., !',

Banio(i|pynsneT,., .5;

' - Metala analyzed by EPA Method SW648.

• - Volatile orgenlca analyzed by EPA Method 8260A.

' - Semi-volatile organds analyzed by EPA Method 8270B.

TCLP - Toxic Characteristics Leachala Procedure

iND(19.9),

,NO(1»,9)

NDf19.»)

ND(19.9)

NO(199)

ND(19.9)'
, 'j^M,'

mg/Kg - Mlllgram per kilogram

pg/Kg - Microgram per kilogram

TACO - IEPA Tiered Approach to Cleanup Objectives Tlerl,

Tuuia S Soil Cwanup Cbjaclivs for !ndu5',ria!/Ccrr,r

0.05* - Compound exceeds TACO Tier 1 value

NDf) • Not delected (detection llmll)

NDf)' - Detection llmll Is above TACO Tier 1 value
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CLARK R E F I N I N G «5c M A R K E T I N G , INC.

2 0 1 E a s t H a w t h o r n e
H a r t f o r d , I l l i n o i s 6 2 0 4 8 - 0 0 0 7
ph 6 1 8 - 2 5 4 - 7 3 0 1 /x 6 1 8 - 2 5 4 - 6 0 6 4

June 25, 1997

Mr. John Sherrill
Project Manager, State Sites Unit
Remedial Project Management Section
Division of Remediation Management
Bureau of Land
Illinois Environmental Protection Agency
2200 Churchill Road
Springfield, Illinois 62794

Re: 119050002-Madison County
Hartford/Clark Oil
Superfund/Techicai Report

Dear Mr. Sherrill:

PCBNo. 95-163
November, 1996 Partial Stipulation
and Proposal for Settlement

This letter is in response to your letter dated May 30, 1997, concerning the Illinois
Environmental Protection Agency's (IEPA) review of the Burns & McDonnell Waste
Consultants, Inc. (BMWCI) report "Site Investigation Report for the Guard Basin Area,
Clark Refining & Marketing, Inc., Hartford, Illinois" dated December 1996 (Investigation
Report). Clark Refining & Marketing, Inc. (Clark) would like to address the four
comments made in the letter regarding the Investigation Report, as well as discuss other
options for obtaining closure for the Guard Basin Area.

IEPA comments #1 and #2 address the elevated detection limits for some of the organic
compounds analyzed for in the soil samples The detection limits were elevated due to
necessary dilution of the samples due to relatively high concentrations of other
hydrocarbon compound found within the samples. Please find attached a letter from the
analytical laboratory explaining the elevated detection limits.

IEPA comment #3 addresses the repeated presence of benzene in monitoring well GB-5,
as well as the presence of arsenic in monitoring wells GB-4, 5, and 6, and states that
additional groundwater evaluation is warranted. Clark agrees with the ffiPA's assessment
that one additional year of groundwater sampling is warranted.

IEPA comment #4 proposes the installation of an additional groundwater monitoring well
and quarterly groundwater sampling in GB-1, 4, 5, 6, and the new well. If contaminant

CLARK



Mr. Sherrill
June 25, 1997
Page 2

concentrations do not significantly increase in these wens, the JJEFA would consider the
remediation requirements of the guard basin satisfied (with the possible use of an IEPA
approved institutional control). Clark agrees with the IEPA that additional groundwater
sampling is warranted in the Guard Basin area, but believes that continued semi-annual
groundwater sampling of the existing wells (GB-1, 2, 3, 4, 5, 6) would assess any further
groundwater impact due to the Guard Basin.

Monitoring wells GB-5 and GB-6 were installed in August 1993 as additional
downgradient monitoring wells. Any impact to groundwater downgradient of the guard
basin would be reflected by increased contaminant concentrations in these nearest
downgradient wells (GB-4, 5 and 6). Clark and the EEPA agree that the purpose of
continued monitoring in the guard basin area is to assess groundwater impact due to the
guard basin; however, due to the industrial (petroleum refining) nature of the area,
additional downgradient groundwater monitoring wells may be more representative of
previous impacts by either Shell Oil or Clark. Contaminants further downgradient of the
guard basin are currently being addressed by the groundwater remediation conducted by
Shell, as evidenced by the change in groundwater flow (from the southwest to the
northeast). Installation of additional monitoring wells would also offer direct pathways to
the groundwater for possible future petroleum hydrocarbon releases.

If there are no significant increases in contaminant concentrations following one additional
year of groundwater monitoring, Clark will assess the requirements for IEPA approved
institutional controls to allow for complete site closure. Clark is committed to satisfying
all the EPA requirements and has taken actions to minimize the risk of future
contamination by installing devices and instituting procedures to insure the guard basin
will be used for emergency stormwater retention only.

If you have any questions or comments regarding this letter or project, please contact me
at (618) 254-7301 Extension 200.

Sincerely,

<orrest B. Lauhe
Refinery Manager

Attachments



FEKLAB, INC. 5445 HORSESHOE LAKE ROAD
COLLINSVILLE, ILLINOIS 62234

iNVIRONMENTAI. TESTING LABORATORY TEL: 618-344-1004
FAX: 618-344-1005

Mr. Paul Christian
J3urns & McDonnell Waste Consultants
17 Cassens Court
Fenton, MO 63026

June 6,1997

Re: Clark Oil Project

Mr. Christian,

This is in regard to detection limits reported by Teklab on samples analyzed for semi-volatile organic
compounds (SW-846 Method 8270). The samples in question, DS-13 and DS-15, were soil samples
delivered to Teklab on October 11,1996 as part of a group collected at Clark Oil Refinery in Hartford,

mw Illinois.

The normal procedure for preparing soil samples for analysis by gas chromatography / mass spectroscopy is
to perform a solvent extraction using methylene chloride followed by a concentration step. On a typical
soil, 30 grams of sample is extracted with three 100 milliliter aliquots of solvent, which is concentrated to
1 milliliter. This will result in detection limits ranging from 0.167 mg/kg to 1.67 mg/kg, depending on the
particular compound. With most compounds this will be 0.333 mg/kg to 0.667mg/kg.

On many of the samples from the group in question, including DS-13 and DS-15, only 10 grams of sample
were extracted, and due to the presence of very high concentrations of hydrocarbons could only be
concentrated to 10 milliliters. Because of the presence of these hydrocarbons the sample was further diluted
by a factor of 10. This was necessary to prevent contamination of the GC column or damage to the
detector. The combination of the concentration step being 30 times higher than what is typical and the 10
fold dilution of the extract caused the detection limits to be elevated by a factor of 300.

We at Teklab will typically do as much as practical to achieve the lowest possible detection limits for our
customers. In this case, the cost of a new column and the instrument down time had to be considered.

mauf

I hope that this answers your questions concerning these samples. If you need more information, please call
at your convenience.

tfjJwtfi
Tony A- Lynn
Laboratory Director

*ir>0??6 * IDPH REGISTRY #17584



State of Illinois

ENVIRONMENTAL PROTECTION AGENCY '4*o
"%•.ary A. Gade, Director 2200 Churchill Road, Springfield, IL 62794-9276

(217)785-5697

July 10, 1997

Forrest B. Lauher
Refinery Manager
Clark Refining and Marketing, Inc.
201 East Hawthorne
Hartford, Illinois 62048-0007

Re: 1190500002-Madison County
Hartford/Clark Oil
Superfund/Technical Report

DeEir Mr. Lauher:

PCB No. 95-163
November, 1996 Partial Stipulation
and Proposal for Settlement

The Illinois Environmental Protection Agency (Illinois EPA) reviewed Clark's June 25, 1997
response to the Illinois EPA's May 30, 1997 letter regarding the "Site Investigation Report for
the Guard Basin Area, Clark Refining and Marketing, Inc., Hartford, Illinois." The Illinois EPA
concurs with Clark's responses. Below are the Illinois EPA's understanding of this matter:

Comments

1 & 2. The letter from the laboratory explains the elevated detection limits.

3 &. 4. Additional groundwater monitoring will continue semi-armuaUy for one year,
utilizing monitoring wells GB-1,2,3,4,5,6. If the down gradient groundwater
concentrations do not significantly increase over the reported 1994 through 1997
concentrations, then the Guard Basin groundwater considerations and
requirements, pursuant to Section VII (C)(4)(c) and Section VTI (C)(4)(c)(d), will
be considered satisfied. Also, a groundwater use restriction by the use of an
Illinois EPA-approved institutional control, may be warranted for the
Guard Basin area. The evaluation and decision to use an institutional control can
be made after the groundwater sampling events, during 1998.

And, the Guard Basin will be used for emergency stormwater retention only.



If you have any questions or comments regarding this correspondence please feel free to contact-
me.

Sincerely,

John Sherrill
State Sites Unit
Remedial Project Management Section
Division of Remediation Management
Bureau of Land

f
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M A R Y E . B U E T T N E R , P . C
Attorney at Law

November 24, 1998

Mr. John Sherrill
Bureau of Land
Illinois EPA
1021 N. Grand Avenue East
Springfield, Illinois 62794-9276

Re: Recorded Declaration of Restriction

Dear John:

As you requested, enclosed is a copy of the recorded declaration of restriction regarding Clark
Refining & Marketing, Inc.'s guard basin.

Please contact me if you need anything else.

Sincerely,

Mary E. Buettner

8 3 6 N O R T H M A R K E T S T R E E T - W A T E R L O O , I L L I N O I S 6 2 2 9 8
( 6 1 8 ) 9 3 9 - 6 4 3 9
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4290 0246

DECLARATION OF RESTRICTION

Clark Refining & Marketing, Inc., a Delaware corporation, declares that the groundwater
under a portion of its real estate, as described below and shown on the attached Exhibit A, shall
not be used for human consumption. This restriction shall run with the land and may only be
removed upon a demonstration that the aforesaid groundwater meets applicable Illinois
residential groundwater quality standards or is otherwise fit for human consumption.

The above restriction shall apply to the groundwater under the following described real
estate:

A tract of land in the Southeast Quarter of Section 34 and the Southwest Quarter of Section 35,
all in Township 5 North, Range 9 West of the Third Principal Meridian, Madison County,
Illinois, described as follows:

Commencing at the southwest comer of Section 35, Township 5 North, Range 9 West;
thence North 01 degrees 22' 45" West, along the west line of said Section 35, a distance of 50.03
feet to the north right of way line of Hawthorne Street (100 feet wide), the POINT OF
BEGINNING of the tract herein described; thence North 89 degrees 39' 48" West, along said
right of way, a distance 1184.70 feet to an iron pin; thence North 18 degrees 03' 01" East a
distance of 1550.40 feet to an iron pin; thence North 89 degrees 57' 11 " East a distance of
668.62 feet to the westerly right of way line of F.A.R. 132 (State Route 111), as shown in Road
Record 7 Page 35 of Madison County Records; thence South 32 degrees 40' 22" East, along said
right of way, a distance of 298.07 feet; thence continuing along said right of way around a curve
to the left having a radius of 11559.60 feet, through a central angle of 2 degrees 27' 14", chord
bearing South 33 degrees 53' 59" East, an arc distance of 495.07 feet; thence South 35 degrees
07' 35" East, continuing along said right of way, a distance of 912.61 feet to an iron pin; thence
South 27 degrees 38' 33" West a distance of 91.52 feet to the north right of way of Hawthorne
Street (100 feet wide); thence North 89 degrees 35' 20" West, along said right of way, a distance
of 1047.63 feet to the point of beginning, containing 53.35 acres.

CLARK REFINING & MARKETING, INC.



STATE OF MISSOURI

COUNTY OF ST. LOUIS

)
)SS:
)

4290 0247

The following Declaration of Restriction was acknowledged before me this Jj_L day cf
KjQJe.rr\V^er , 1998, by rfcW> ""Py>_ inborn , known to me to be
\|\CP ^"Pres'iXc rrV of Clark Refining & Marketing, Inc., a Delaware corporation, on

behalf of said corporation, as the free and voluntary act of said corporation.

/xB.

*<s'>'/ iuAjtu^A
4*̂ 5& ̂ ^
Z&S OMO,,;* V4A-:

/

:corded document to f nearer? U B LIC ';•£'-

Legal Department \ uj,'. N O T A R Y/^ C"
Clark Refining & Marketing, InV7/
8182 Maryland Avenue ''/,
St. Louis, MO 63105

Deborah S. Hardesty, Notary Public
St Louis County, State of Mfeaouri
My Commission Expim S^MOI

£*'•. •^f-'t'' - .
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
•1022 North Grand Avenue East. P.O. Box 19276, Springfield, Illinois 62794-9276 Mary A. Cade, Director

217-785-5697 •-

December?, 1998

Steve Haug
Environmental Specialist
Clark Refining & Marketing, Inc
201 East Hawthorne
Hartford, Illinois 62048-0007

Re: 1190500002-Madison County
Hartford/Clark Oil
Superfund/Technical Rjeport

Dear Mr. Haug,

The Illinois Environmental Protection Agency (Illinois EPA) received the November 24, 1998
letter from Clark's attorney, Mary E. Buettner. Enclosed with her letter was a copy of the
recorded declaration of the groundwater use restriction for 53.35 acres of the area in and around
the Guard Basin. The groundwater contaminants of concern are arsenic and benzene.

Part or all of the source of the groundwater contamination is from the refinery's storm water
management system that historically emptied into the Guard Basin. From 8/30/93 through 1/94,
Clark removed approximately 50,000 yds3 of sludge from the Guard Basin. Since 1994, Clark
has collected groundwater samples from six groundwater monitoring wells located around the
Guard Basin. During the April 23, 1998 groundwater monitoring event, arsenic concentrations
from GB-4, GB-5, and GB-6 were in excess of the Class I arsenic groundwater objective of 0.05
mg/L; with concentrations of 0.123 mg/L, 0.103 mg/L and 0.234 mg/L, respectively. Monitoring
wells GB-4 and GB-6 were in excess of the Class I benzene objective of 0.005 ug/L; with
concentrations of 7.4 ug/L and 11.1 ug/L, respectively. The six years of sampling results
demonstrate that groundwater contaminant concentrations are decreasing. No further sampling is
required. With the groundwater use restriction, Clark has met its Guard Basin requirements.

This letter signifies that Clark has satisfactorily met its obligations in regards to the Guard Basin
£is referenced in the Opinion and Order of the Pollution Control Board (PCB 95-163), dated
January 23, 1997, and Section VII.C.4.d. of the Partial Stipulation and Proposal for Settlement.



I f you have any questions regarding th i s correspondence please feel free to contact me.

Sincerely,-«-'.>< s*\

j \t_vO
CV*^-. A -L -̂o L_x\_

Johri Sherrill
State Sites Unit
Remedial Project Management Section
Bureau of Land



J>tr"-lC~ao wtu u o - o o nil OLtinA r\an LLUHL rrm nu.

STATE OP MISSOURI )
)SS:

COUNTY OF ST. LOUIS )

The following Declaration oFTRestriction wss acknowledged before me this day of
, 1998, by , known to me to be

of CJark Refining & Marketing, Inc., a Delaware corporation, on
behalf of said corporation, as the free and voluntary act of said corporation.

Notary Public

Return recorded document to preparcr:

Legal Department
Clark Refining & Marketing, Inc.
8182 Maryland Avenue
St. Lou is, MO 63105

3148541455 PflGE.04
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APPENDIX T-l

FIGURE
DAMES AND MOORE REPORT

OCTOBER 31,1980
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CLARK LETTER
OCTOBER 20,1983
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lARK, Clark Oil & Refining Corporation
Woodnver Refinery
P.O. Box 7
Hartford. Illinois 62048
618-254-7301

October 20, 1983

Illinois EPA
117 W. Main Street
Collinsville, IL 62234
Attn: Mr. Kenneth G. Mensing, Southern Region Manager
Land Field Operations Section
Division of Land Pollution Control.

Dear Mr. Mensing:

As requested by you in your letter of October 6, 1983,
I am forwarding a diagram showing the areas requested, and
points indicating where samples were taken. Also included
are results of the tests run on these samples. We feel
the samples are representative. If you have any other
questions contact Mr. Knipping or the writer.

Yours '

Cfark Oil & Refining Corporation

S. L. Van P~etten~"~
Manager, Construction & Services

SLVP:csh

Enclosures



Sample Collection

The points marked in red are points at which samples
were taken. In area four, storm water surface water im-
poundment, the samples were taken downstream from the point
of entry into the basin. Since area four had been dredged,
it was felt that samples from these points were representa-
tive of the bottom composition.

Area eleven, guard basin sludge impoundment, was sampled
using a small scoop, sampling at various depths, and then
mixing the sample thoroughly before delivery to the labora-
tory.

Area thirteen, crude tank bottoms impoundment area,
was sampled using a cup with a seven foot handle. Both
surface and sub-surface samples were taken, and well mixed
before delivery to the laboratory.

The water sample from the storm water surface water
impoundment was taken from a line just prior to entry into
the dissolved air floatation unit in our water pretreatment
area. In this case, it was felt that pump and line turbu-
lence gave us a well mixed representative sample.

The analyses for hazardous waste constituents are in-
cluded.



Report of Analysis

Sample Name

Date Sampled

Ignitability, Method 261.21
Flash Pt. (P-M)° F.
Corrosivity, Method 261.22
pH Value .10% Sol1 n.
Reactivity, Method 261.23
Cyanide (Total) ug/g
Cyanide (Reactive) ug/g
Sulfides (Total) ug/g
Sulfides (Reactive) ug/g
EP. Toxicity, Method 261.24
Arsenic Mg/1
Barium Mg/1
Cadmium Mg/1
Chromium, Total Mg/1
Chromium, Hexavalent Mg/1
Lead Mg/1
Mercury Mg/1
Selenium Mg/1
Silver Mg/1

Bottom Sludge
Storm Water
Surface Water
Impoundment Area
4-28-82 11-13-81

>210

7.86

0.25
0. 15

1000
260

.004
2.69
(.001
0.447
<\005
0.19
< .005
.005
.014

>210

7.46

OL.O
0.2

320
<0.2

.003
0.74
<. 001
.025

<. 025
.01

<. 0005
.001
.010

Guard Basinj
'Sludge Impoundment

3-30-82

>210

7.37

7.6
6.8
20.0
20.0

<.001
0.54
<
1

001
36

: .005
0.24
r .005
£ .001
* .019

Crude
Tank Bott
Impound.

10-11-83

>210

6.74

<.oe
<.oe

246
72

. O C

.04

. O C

. O C
<.oc
CO]
<.oc
<•. oi
Coc



Report of Analysis

Sample Name Water from Storm Water, Surface] Water
Impoundment Area i

Date Sampled 10-11-83

Ignitability, Method 261.21
Flash Pt. (P-M)° F. >210
Corrosivity, Method 261.22
pH Value 7.43
Reactivity, Method 261.23
Cyanide, Total Mg/1 .035
Cyanide, Reactive Mg/1 < .01
Sulfides, Total Mg/1 2.6
Sulfides, Reactive Mg/1 0.9
EP. Toxicity, Method 261.24
Arsenic Mg/1 .005
Barium Mg/1 .13
Cadmium Mg/1 .007
Chromium, Total Mg/1 .072
Chromium, ̂ exavalent Mg/1 .010
Lead Mg/1 ;, . 06
Mercury Mg/ L <. 002
Selenium Mg/1 .062
Silver Mg/1 . Oil

\

I
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APPENDIX T-3

CERCLA EXPANDED SITE INSPECTION
NOVEMBER 2000

Current Conditions Report
Premcor Refining Group, Inc. / Hartford, Illinois
Appendices / 4/23/2003 / MMN/BRS





CLARK OIL & REFINING COMPANY
HARTFORD. ILLINOIS

TABLE 4

Analytical Results (Qualified Data)

Case #: 28678
Site :
Lab. :
leviewer :
Dale :

Sample Number :
Sampling Localion :
Matrix :
Units :
Dale Sampled :
lime Sampled :
%Solids :
Dilution Factor :

ANALYTG

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CUFIOMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM :':''.
MANGANESE
MERCURY iV\
NICKEL
POTASSIUM - " ; 'CV
SELENIUM
SILVER -;
SODIUM
THALLIUM ;s /
VANADIUM
ZINC '̂::
CYANIDE

Page 2

SDG : MEE01B
CLARK OIL
LIBRTY
J. GANZ
DECEMBER 12, 2000

MEE01M
X111
Soii

mg/Kg
11/2/00
09:35
81.3
1.0

Resull

6840
0.53

5.9
164

0.43
0070
2950
11.3
6.1

14.7
".. 13500

9.0
; : • T 2920

229
•V'.?0.098

18.8
" . ; ' ; - • • ' - . ' 784

1.0
•V." 8.093

262
'"-^-•' 7.8

19.2
.V "'^ 44.2

0.055

Flag

UJ
J

U
J
J

J

J
J
J

UJ
u
J
J

i)
u

MEE01N
X112
Soii

mg/Kg
1 1/2/00
10:05
62.4
1.0

Rosull

952
265

2.4
34.4
0.10
268

11100
if)S
2.8
333

4670
172

2410
74.3
0.37
70.2

•'-.•• 120
3.0

" - V \ 1.0
298

' • ' : *3.1

403
2480
0.64

Flafl

J
J

J

J
J

J

J
J
J

J

J
J =

J~,

MEE01P
X113
Soil

mg/Kg
11/2/00
11:05
74.2
i.O

Result

11800
0.71
3.7
842
0.77
0.17

4120
14.1

37.0
21.8

13900
17.6

3420
3900

'.';•-;-• 0.073
29.9

. :%-993
1.1

• • • V: 0.11
1040

;; •". 7.6
23.4

"".. 44.5
0.082

Flag

J
J

J
J
j

J

J
J
J

UJ
u
J
J

J
J

MEE01O
X114
Soil

mg/Kg
11/2/00
12:00
802
1.0

Resull

193
0.57

1.0
660

0.049
0.074
3150

5.0
0.96
12.4

1430
22.2
868
22.7

O.OB1
3.1

42.2
1.1

0.18
224
1.4
5.3

39.1
0.49

Flaq

UJ
J

U
U
J
J

J

J
J
J

UJ

J
UJ

j ;•"•

MEE01R
X115
Soil

mg/Kg
11/2/00
12:15
73.9
1.0

Resull

15100
0.65
5 2
247
1.0

0.080
5580
16.6
9.0

26.0
20300

12.6
1 i1' 3830

599
" '\f 4 0.069

21.9
-'-'£;• 1290

1.2
-•' 'V> 6.11

260
• ' . :'l 9.9

29.5
;7^v'5s.b

0.076

Etu

j
j

u
J
j

J

j
J
j

UJ
u
J
J

J
J

MEE01S
X116
Soil

mg/Kg
1 1/2/00
13:25
79.4
1.0

Resull

9460
0.64

5.4
23B

0.64
0.10

23300
!26
9.1

2B 1
16000

393
3900

583
0.11
24.7
1180

2.6
0.099

268
7.7

63.6
139

0.39

Flan

J
J

J
J
J

J

J
J
J

J
U
J
J

J
J

MEF01T
X117
Soil

mg/Kg
11/2/00
13:25
7B.4
1.0

Resull

24600
1.2

14.2
197

0.76
0.076

' 17600
127
8.9

39 9
16800

88.8
•''N 6100

544
/:W'v:o.i3

26.4
v;->5-1490

1.5
-'vS::o;io

349
V5^-T.-.f.1

70.1
v'-v.:-:2i7

0.41

Flaq

J
J

U
J
J

J

J
J
J

J
U
J
J
J
J

MEE01W

X11R

Soil

mg/Kg

11/2/00

14:20

78.5

1.0

Resull

448
0.83

2.0
14.6

0.049
0.074
7600
24.2

1.8
18.1

26500
7.7
875
113

' 0.092
24.9
95.5
9.6

0.15
246
14.9
334
33.8

2.8

Flag

J
J

U
U
J
J

J

J
J
J

J

J
J

J

MEE01X
X1 '9
Soil

mg/Kg
1 1/2/00
14:35
75.1
1.0

Result

11000
0.57

6.1
317
0.63

0.074
3680
i6.7
6.5

138
17800

13.4
3720

436
'?> '• 0.11

20.8
1250

1.1
'•' 6.099

328
10.3
275

, 62.2
0.059

Flaq

UJ
J

U
J
J

J

J
j
J

UJ
U
J
J

J
u

MEE01Y
X120
Soil

mg/Kg
11/P/OO
15:40
76 3
1.0

Resull

8240
1.0
9.1
155

0.46
0.079
1b900

7fifi
32.0
57.5

19600
84.1

3160
316

0.21
65.4
874
1.7

0.10
494
11.6
53.5
95.9

3.5

Fl

J
J

U
J
.1

J

J
J
J

J
U
J
J

J



CLARK OIL & REFINING COMPANY
HARTFORD. ILLINOIS

TABLE 3

Analytical Results (Qualilied Dala)

Case »: 28678
Site :
Lab. :
Reviewer :
Dale :

Sample Number :
Sampling Location :
Matrix :
Unils :
Oale Sampled :
Time Sampled :
%Moislure :
pH:
Dilution Faclor :

Pestlclde/PCB Compound

alpha-BHC
beta-BHC
della-BHC .•.•!.'•. '
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heplachlor epoxido ' •
Endosullan 1
Dieldrin ' '
4,4'-DDE
Endrin ' "• .'• ':':' '••'
EndosuKan II
4,4'-DDD ' ' ' ' • - ••'; A 1

Endosullan sullale
4,4'-DDT ': '' ' '- '•'• '^' -

Melhoxychlor

Endrin ketone * '.' . ' • " • * . ! V
Endrin aldehyde
alpha-Chlordano . • '••
gamma -Chlordane
Tgxaphone ' .. :;; '•'.'
Aroclor-1016

Aroclor-1221 ' "- ''•' '''/•'•,•
Aroclor-1232
Aroclor-1242 "J; •':'''- ";;^W/'';

Aroclor-1248
Aroclor-1254 ' v'v .'- ' ; i:.'--?V:",y'.
Aroclor-1260

'^m§
Page 2 ^H

SDG:EE01K
CLARK OIL
LIBRTY ' ' '

EE01M
X111

Soil
ug/Kg

1 1/02/2000
09:35

16
7.9
1.0

Result

2.0
2.0
2.0
20
2.0
2.0
2.0
2.0
3.9
39
3.9
3.9
3.9
3.9
3.9
20

' 3.9
3 9
2.0
2.0

; t - 200
39
80
39

' v ' V 39
39

"'£"/:.•- 39
39

Flag

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
tj:
u

EE01N
X112
Soil

ug/Kg
1 1/02/2000

10:05
29
7.9
1.0

Resull

2.4
610
190
2.4

'"..' 2.4
100

, ; • • - > •-:- 2.4
2.4

' : ••'••-" 15
4.7

. •>••'". 23
6.8

' • • ' . - ' • 19
4.7

>;;V 20
24

,t:';-; 9.8
4.7

.• '; ' '• '• ;V 59
41

..•';ICV,240
46

• ' ' • ' ? •: 94
46

.'ff^'i-45
46

•smfiUe
46

Flafl

U
J
J
u
u
J
V
u
J
u
J
J
J
u
J
u
J
u
J
J
u
u
L)
U
U
u
u
u

EE01P
X113
Soil

ug/Kg
1 1/02/2000

11:05
29
7.6
1.0

Resull

2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
4.7
4.7
4.7
4.7
4.7
4.7
4.7
24

4.7
4.7
2.4
2.4
240

46
94
46

:; ' 46
46

^ 46
46

Flag

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u

EE01Q
X114

Soil
ug/Kg

1 1/02/2000
12:00

4
7.4
2.0

Result

3.5
3 5
4.6
3.5

•; 3.5
3.5
1.7
3.5

•' . ': : 36

6.5
-Vfr 5.2

4.0
'V . 6 . 9

6.9
v'T'Ve.g

35
, £:^';i4o

86
.:•'•"".': 40

1.8
••>; "r 350

69
' - : "•'-* 140

69
";"•;.?" 69

69
'V;>\69

69

Flan

U
U
J
U
U
U
J
U
J
J
J
J
U
U
U
U
J
J
J
J
Ll
U
U
u
u
u
u
u

EE01R
X115
Soil

ug/Kg
1 1/02/2000

12:15
26
7.1
1.0

Result

2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3

• 4.5
4.5

V ' 4.5
4.5

-;' 4.5
4.5

' • ' • ' • • ' : 4.5
23

;••:*• • 4.5
4.5

.f': 2.3
2.3

'•Vi' • 230
45

"'•':'- 1 91

45
"^,, ' 45

45
'^••^••46

45

Flag

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u

EE01S
X116
Soil

ug/Kg
11/02/2000

13:25
18
7.6
1.0

Resull

2.1
12

2.1
2.1
2.1
3.8
6.1
2.1

L 12
4.0

1 • ! • • • ' • : 23

4.0

';"/:; 10
13

"••• jr ;-34
21

.Vtt:* 6.2
22

"^(;;' 6.0
6.2

- V: ;'•.': 210
40

- . ::-'O. 82

40

• ;--;F v 40
40

'"•;.::i>"::"4d
40

Flag

U
J
U
U
U
J
J
U
J
U
J
U
J
J
J
U
J
J
J
J
U
U
U
u
u
u
u
u

EE01T
X117

Soil
ug/Kg

1 1/02/2000
13:25

19
6.9
1.0

Resull

2.1
14

2.1
2.1

' 2.1
4.6

'': 1 1
2.1
17

4.1
' : 12

4.1
1 " 14

18
47
21

; ' ': : 9.6
32

' ' ^ : 9.7

9 9
• < " • 2 1 0

41

• . 83

41

-••" . 41

41

:'?',' 41
41

Flag

U
J
U
U
U
J
J
U
J
U
J
U
J
J
J
U
J
J
J
J
U
U
U
U
U
U
U
U

EE01W
X118
Soil

ug/Kg
1 1/02/2000

14:20
18
8.0
2.0

Resull

67
4.2
4 2
4.2
140
20
20
8.0

'•' 40
69
50

8.1
17

8.1
. : 'v.:;-' 42

41
' • - ' : ' ' ' ' 46

8.1
'" 4.2

28
: - : - ' - 410

80

• ; : - 160

80

• • : • • ''I' 80

80
• ;w " so

80

Flag

J
R
R
R
J
J
J
J
J
J
J
n
j
R
J
R
J
R
n
j
R
R
R
R
R
R
R
R

EE01X
X119
Soil

ug/Kg
1 1/02/2000 -

14:35
22
8.4
1.0

Resull

2.2
2.4
2.2

0.77
2.2
12

",'"'• 2.2
2 2

• ' • ' 4 . 2
4 2
3.5
4.2
1.6
4 2

• '/. 4.2
22

4.2
1.8
2.2
2 2

: 220

42
86
42
42
42
42
42

Flag

U
J
U
J
U
J
U
U
U
U
J
U
J
U
U
U
U
J
U
u
u
u
u
u
u
u
u
u

EE01Y
X120
Soil

ug/Kg
1 1/02/2000

15:40
4

83
2.0

Result

0.87

18
3.5
3.1
3.5
15
29
3.5
58

130
110
6.9

, 13
66

6.9
35

• '' 150
52

i50
520

' 350
69

. 140
69

: 69
69
69
69

Fli

J

U
J
U
J
J
u
J
J
J
u
J
J
u
u
J
J
J

L
L
L
I
L
I
I
t



CLARK OIL 4 REFINING COMPANY

^ -

H9B9|§la

waSP
ttSSt^^
BSamP'8 NumDe'
H SamC*̂  Locatjon
N Matrix :
aw
feile Sampled
n,Tim« Sampled
^1 '/.MOalUTe
• 'pH1 r pDilution Facto*

Semivolatllf Compound

Benzatoehyoe
Pnenof
Dis-(2-ChtofOethy1) ether
2-CNoroc*ienol
2-MeOiytpheno'
2 .2 -otvbisf 1 -Cntofopropane)
A£etophenone
4-Melnylohenoi
N-NllfOSO-oVn-propylarmne
Heaac Wot oe Inane
Nitrobenzene
Jsopnoroo*
2-NIUOpnenol
2.4-Dimetnvlpneool
t*s(2-CfMoroefr>OKy)metnane
2.4-E>chlorophenol
NepnthaJene
4-Chlo/oaniline
Hexacnlorooutaoteoe
Caproiacla/n
4 -Cnlor o- 3-metnytphenoi
2-M«7iylnapnlnalene
HexacNorocyctopentadiene
2 ,4 ,5- Tr chlor opnenol
2.4.5-Trcnlorophenol
l.r.Blpnenyt
2-Chloronapnffiaiene
2-NiUoanilme
Dimetnyipnthaiete
2,6-Dtnilrololuene
Ac«najyilnyieo«
3-Nrlroanrltne
Asenaphlnane
2 . 4 • Onitr opnenol
4-Ntt/ opnenol
DiDenrolutan
2.4-Dinttrotoluene
OemylpntnaJale
Fiuorerw
4-CMofOpnenyt.pnenyl efrief
4-Niijoaniline
4.&-rjV>iUo-2-methytpher>ol
N-NiUosodipnenytamme
4-Bromopnenyl-pnenyWtner
HexacnlorDberuene
Atrutne
Penlacnior opnenol
Pnenantnrene
A/^trvaceoe
CaruaiOle
D>-n-ourytpntnalal£
Fluorantnene
Pyrene
ButyoenrvtDntnalale
3 3'-DicnlorooariziOne
Be njo(a)antnr scene
Ctvysaoe
tHS(2-Etnvthexvt)phtnalate
O-o-octylpothalBle
Ben2otD)Huorantnene
Benro(li)fluoranthene
Berwoiajpyrene
InoenoO ,2.3<a)pyrene
DiDenjo(a.h)antnracene
Ben70(c.M)pery>ene

Paoe

SDG EE01K
CLARK OIL
LIBFTTY

EEOIM
Xlll
Soil

UO*KO
11/02/2000

09:35
16

7.S
1.0

Result

330
390
390
390
390
390
390
390
3SO
390
330
390
390
390
390
390
390
390
390
390
390
390
390
390
990
390
390
990
390
390
390
990
390
990
990
390
390
390
390
390
990
990

'390

390
390
390
990
390
390
390

. 390
390
390
390
390
390
390
390
390
390
390
390
390
390
390

FlBQ

U
u
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
L'
u
u
u
u
u
u
u
u

EE01N
X112

Sal
i/yKo

M/C2/2OOC
10:05
29
79
1.0

Result

14000
BOOOO
14000
14000
2300

14000
14000
30OOO
14000

EE01P
X113

Soil
uo'Kg

11/C2/20OO
11:05

29
7.6
1.0

Fiaci Resuii

U
J
U
u
J
u
u

LU
14000 I U
14000 ' U
14000 U
14000 U
2900 J

14000 : u
14000 I U
21000
14000 ' U
14000 ' U
14000 U
14000 '' U
94000 !

14000
14000

35000
5500

U 14000
U 35000
U 14000
u uooo
U 14000

U
u
u
J
u
u
u
u
u

U ' 35000 U
U 6500 1 J
U 35000 < U
U 35000
u : MOOD
u
u
u
u
u
u
u
u
u
'J
u
u
u
u
u
u
u
u
u
u
u

14000

460
460
460
460
460
460
450
450
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460

1200

460
460

1200

460
460
460

1200

460
1200

U 1200

L' 460
U 450

14000 u • 450
IDOOO! J
14000 U
35000 ! U
35000
14000
14000
14000
14000
35000
P400C

53OC
1400C
14000
32X

1300C
140X

14000
7000
9800

u nooc
U 14000
U 2800
U 2900
U 5700
U 2000
J 3000
U 3100

U
U
U
u
L'
R

J
U
U
J
J
u
u
J
J
J
u
J
J
J
J
J
J

'

460
460

1200

1200

460
450
460
460

1200

460
460
460
460
460
460
460
460
460
460
460
460
4«0
460
460
460
460
460

Ha;

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
U '
u
u
u
u
u
u

EED1O
X1 14

Sot
UO/^Q

11/02/2000
12:CO

4
74

1 C

ReJuf! Flao

31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
31000
3IOOC
7000

31000
21000

U

EE01R
XI 15
Soil

UO'KO
11/02/2OCO

12:15
24
7.1
1.0

Result FlBQ

4SC
U I 45C
U j 4K>
U
U
U
u
u
u
u
UJ

450
450
<50
450

U
U
U
U
U
u
u

4SD : U
450 i U
450
450

U 450
U 4.50

U | 450
U : 45O
U ! 450
U 450
U : 450
UJ : 450
U 450
U 450
J 50
UJ 450
U 450

T80OO 1 U 1100
31000 ! L> 450
31000 U
TBOOO U
31000 ! U
31 000 ; U
31000 U
78000
31000
7BOOO
78000
31000
31000
31000
5500

31000
78000
78000
31000
31000
31000
31000
78000
29000
31COO
31 OX
31000
31000

150000
31000
31000
60000

120000
31000
31000
16000
31000
31000
7500

U

440
1100

450
450
450

1100

U | 4,50

UJ 1100

UJ 1100

U 450
U «50
U -150

J 450
UJ 450
u n oo
u UK
U 450
U 450
U 450
U 450
U ; 1100
J
U
u
u
u

u
UJ

450
450
•150

.150

.150

' .150

450
450
450

i .450

U
U
J
UJ

J

450
450
450
450
450
450

6400 J 450
18000 J 450

u
u
u
u
u
u
u
u
u
u
u
u
j
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
LU
u
u
u
u
u
u
u
u .
UJ
u
u
U '
u
u
u
u
u
u
u
u
u
u
u
u

EE01S
X116

Soil
uoXo

11/02/2000
13:25

18
7.6
1.0

Result

400
2000
400
400
BOO
400
400

1600

400
400
400
400
400
380
400
400

2200
400

400
400

400
10000

400
400

1000

200
400

1000

400
400
400

1000

140
1000

1000

420
400
400
230
400

1000

1000

400
400
400
400

1000

780
.210

75
^4OO

78
300
400

..- , 400
260
400

74
400
240
220
330
140
180
640

FlBC

U

U
u

u
u

u
u
u
u
u
J
u
u

u
u
u
u

u.-.:
u
u
J
u
u
u
u
u
u
J
u
u

u
u
J
u
u
u
u ,,
u
u .
u
u

J
J
U '''•
J
J :
u
u ..
J

J
u
J
J '. '•
J
J
J

1

EED1T
XI 17
Soil

ur^Ko
11/02/2000

13:25
19
6.9
s.o

Resull FIB

EIO
450
BIO
eio

,260

BIO
BIO
450
610
BIO

•BIO
810
510
130
B1C
BIO
950
B10
BIO
810
810

2600
. . • -B10

810
2OOO

110
810

2000
810
810
810

2000
810

2000
2000

120
BIO
BIO
B5

810
2000!
2000
BI'O
BIO
810
EIO

2000
300

• no-
BIO

• • '-- V810

810
V.' ,200.

810
J ' .'.810''

160
280
BIO
810
130
140.

190
•87
110
380

U
J
U
U
J
u
u
J
u
u
u
u
u
J
u
u

u
u
u
•U '

,UJ
u
u
J
XI ..'
u
u
u
u
u
u
u
4J
J
u
u
J
u
u
u
il "-
u
U,-:
u
u .:
J
j ;•
u
\1 ••
u

J • .:.
u
J . '•'
J
J .
u
u
J
J :;
J
J
J
J

EED1W
X11B

Soil
UO'KO

11/02/2000
14:20

16
6.0 •
1.0

Result

12OOO
130000
12000
12000
4100

12000
12000
51000
12000
12000
12000
12000

."' ' 12000
12000

--.12000
12000
19000
12000
12000
12000

•' " . ' : :12000
100000
12000
12000

:'. 30000
5100

12000
30000
12000
120X
12000'
30000
10000
30000
30000
12000

. 12000
12000
22000
12000
30000
30000

:: 12000
12000
•12000
12000

BOOOO
35000

- • S300
4000

12000
2100

aooo
12000
12000,
6300
7300

12000
12000
2900

; . . 3100
6500
2400
4100

3600

MB

U

U
U
J
U
U

u
u
u
u
u
u
.u
u

u
U '.:
U
U; i

.U.";
u "
u :

j
li.-:
U
-U ::

U
U •'•
U
J ..
U
U •-
u
\J •;

U

u
U .!'
u
Li ;:
u
u "':
u
U1 .';

j .;•,
J
4j-;:
J
j -2
u "
•U ,*::
J
j ;;
u
u
j
J .:' -'

j

EE01X
X119

Soil
UO'KO

11/02/2000
14:35

22
B.4
1.0

Result

. '. 420
420
420

420
420
420
420

Flarj

U
U
u

.u
u
u
u
J
U
U

420
420

' : .420
420

-420
420

420'
420

.:*; 420
420

•• • ' • '-•.- 420'
89

••:. • '.' ,,,420
420

- 1100

420
. 420

1100

• .'• -'-.420
420
420

1100

420
1100

1100

420
420
470

:tiuo
1100

• . ' ,,.420
420

;• ' 42o:
420

Mioo,
190

- . " , . 420
420

.-•' ' • 420
220

•-'•.- .990"
420

,:,:',..: .420,
310

' " ' •550
10000

420
110

"... .: _ 97;

120
420

SI
E2

u
u

-u •
u
.u
u
•u.. '.
u
U ' ~
u
.u,-'
J
U '-.
u
•u"
u
LI.
u
u
u
u
u
u
u
u
u
XI
u
J
u
LU
u
u
u
TJ
u
u .
J
u
UJ
u
J

u
u '
J

u
J '
J1- "'j
J ;
-u
J i
J !



CLARK OIL 4 REFINING COMPANY
HAHTFORO. ILL'NCXS

TABLE 1

Analytical Results (Qualified Dala)

Case •: 28678
Site :
Lab. :

eviewer :
Dale :

Sample Number :
Sampling Localion :
Malrix:
Urals :
Dale Sampled :
Tirrte Sampled :
%Moisture :
pH :
Dilulion Faclor :

Volatile Compound

lichlorodlfluoromethena
Chloromelhane
Vinyl Chloride
Iromomelhane
^h'oroelhane
richlorofluoromelhana
,1-Dichloroelhene
, 1,2-Trichlofo-1 ,2.2-triduoroelhane

Acetone
Carbon Disulllde
Methyl Acelata
Melhylene Chloride
trans- 1.2-DtchlorOBlhene
Melhyl Isrt Bulyt Ether
1.1-Dichloroelhane
cis- 1 .2 • Dichloroelhene
2-Bulanohe
Chloroform

, 1,1-Tdchloroelhan8 •
CycloheKane
Cafbon Tetrachloridu
Jenzena
1 .2-Dichloroelhane
Trichloroelhene
Meihyfcyclohexane ' •
1 .2 Dichlofopropane
3rornodichloromethan« . "f
cis- 1 .3-Oichloropropen«
4-Molhy1-2 penlanone ^ ' '
Toluene
trans-1.3-Olchtoroproperie '
1 . 1 .2-T richloroelhane
TettnchtoroBlhena ' *- ^ -
2-Mexanone
DihromochlonDmelhahe " ' ' • .f.
1 ,2 Oibiomoethane
Chlorobenzene \ • - . ; •':.iY;.v

Elhytbenzene
Xylenes (lolal) ' VO'- .."-i.;-;: ''*!>
Slyrene
Bromoform • '• ''" ,'T>'- \^'3
Isopropyfbenzerte
1 . 1 .2.2-Telrachloroelhane " ;:Z. '"*
1 .3-Oichlorobenzena
1,4-DichlotobenzBne : ', ..':^,
1 ,2-Dichlorobenzene
1.2-DtbrDm6-3-chloropropane VT
1 .2.4-Trichlorohon7«ne

DG EE01K
LARK OIL
BRTY

EE01M
X11I
Soil

ug/Kg
1/02/2 OOO

0935
16

1.0

Resull

12
12
12
12
12
12
12
12
43
1?
12
17
12
12
12
12
23
12
12
12
12
12
12
12

i <

12
• 12

12
' . ' • '• 12

2
•/•t •••'•:• 12

12
12
12

'•'•-•'* 12
12

••.':i:-f 12
12

• -<:,,' 12
12

• •••?•"• V12
12

'*3--;'.'. 12
12

'- -\MK 12
12

. ' •A' 'M2
'2

_?S

U
u
u
u
u
u
u
u
J
u
UJ

u
u
u
u
j
u
u
u
u
u
u
u
J
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE01N
X112
Soil

ug/Kg
1/02/2 OOO

10:05
29

10

Resull

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

200
70
70
70
70

710
70
70
70
70
16
70
70
70
70
70
70
70
30

1000
20
70
39
70
70

• . 70
70
70
70

an
u
u
u
u
u
u
u
u
UJ
u
UJ
u
u
u
u
u
u
u
u

u
u
u
u

u
u
u
u
J
u
u
u
UJ
u
u
u
J

J
u
J
u
u
u
u
u
u

EEOIP
X113
Soil

UO/KB
1/02/2000

11:05
29

10

Resull

14
14
14
H
14
14
M
14
23
14
14
22
14
M
H
14
5

14
H
U

: :': 14
14

1 14
14

• . - i4
14

i';'.i u
14

; 11 '.- 14

3
V:- i<

14
---• .'u

14

• ; • • • 14
14

V if 14
14

; • ' > -;, u
14

-1,; M
14

'•-^- V 14
14

. ' • • • ; ' £ - 14
14

'"; ~: 14
14

Ian

u
u
u
U
U
U
U
U
J
u
UJ

u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

EE010
X114

Soil
ug/Kg

1/02/2000
1200

4

10

Resull
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u
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VIOLATION NOTICE M-2001-01105
APRIL 18, 2001

Current Conditions Report
Premcor Refining Group, Inc. / Hartford, Illinois
Appendices/ 4/23/2003/ MMN/BRS



Premcor
Premier People,

Products and Services

The Premcof Refining Group
Hartford Refinery
201 East Hawttrame
Hartford, Illinois 62048-0007
618-254-7301
618-254-5064 fax

HLi N U M B E R O7o. 2>C, 72

iN FiLE UNTIL

March 29, 2002

Illinois Environmental Protection Agency
Attn.: Joyce L. Munie, P.E.
Manager, Permit Section, Bureau of Land
1321 North Grand Avenue East, P.O. Box 19276
Springfield, Illinois 62794-9276

Re: Violation Notice No. M-2001-0105
1190500002 - Madison County
The Premcor Refining Group Inc.
ILD041889023
DAF Area Closure and Roll-Off Area Closure

Dear Ms. Munie:

On October 3,2001, the Illinois Environmental Protection Agency ("Illinois EPA") approved the Closure
Plan for the Dissolved Air Flotation Unit Area (the "DAF Plan") and the Closure Plan for the Roll-Off
Container Area (the "Roll-Off Plan") relating to The Premcor Refining Group Inc.'s ("Premcor") Hartford
Refinery. These plans established closure periods as 180 days from the day of Illinois EPA's approval, or
April 1, 2002. Premcor submitted these plans in partial response to Violation Notice No. M-2001-0105
is sued by Illinois EPA on April 18,2001.

Since the plans' approval several significant events have occurred:

In November, 2001 for the Roll-Off Container Area and February, 2001 for the DAF Area, Premcor
implemented the soil sampling provisions of the plans;

On December 18, 2001, Illinois EPA issued Violation Notice No. L-2001-01421 that involved
allegation violations of the groundwater quality beneath the Hartford refinery;

On February 28, 2002, Premcor announced the planned shutdown of refining operations that will lead
to the decommissioning of the Hartford refinery; and, finally,

On March 14, 2002, Illinois EPA issued a Notice of Intent to Pursue Legal Action related to an
alleged failure to respond adequately to the above-referenced Violation Notices: this Notice was
issued 18 days before the end of the Illinois EPA-established closure period.

DAF Area Closure Activity



The DAF Area is underlain by concrete footers that supports the nearby operating production
equipment; the DAF unit and the Sanitary Clow. Initially, Premcor believed that the concrete
extended below the entire area of the.release discovered during the Agency's inspection. However,
based on Premcor's additional investigation, these concrete footers do not extend beneath the entire
DAF Area." Therefore,- on February 7, 2002, Prerncor conduced soil sampling beneath the previously
replaced crushed rock. The summary of this sampling is attached as the Summary of Soil Analytical
Data, DAF Area.

Constituents were detected inconsistently in the subsoil, both in species and spatially. The detections
appear unrelated to the release from the DAF unit detected during the February 20, 2001 Illinois EPA
inspection. Further excavation to meet TACO Tier 1 ("clean closure") criteria is not feasible due to
the inconsistent nature of the contamination.

Additionally, Premcor believes that any additional excavation between the DAF unit and the Clow
would threaten the foundation stability of the equipment. This equipment will continue to operate
after the anticipated closing of the refinery. Consequently, it is not feasible at this time to conduct
further excavation in this area.

Roll-Off Area Closure Activity

Premcor previously removed approximately thirty (30) cubic yards of soil from the Roll-Off Area, in
April, 2001, Premcor conducted soil sampling beneath the replacement backfill material. The
approved Roll-Off Plan did not include groundwater sampling because groundwater was not
considered a completed migrational pathway for any releases from this area. The summary of the
sampling is attached as the Summary of Soil Analytical Data, Roll-Off Storage Area.

Constituents were detected inconsistently in the subsoil, both in species and spatially. In some
instances, higher concentrations of constituents were detected in the deeper interval of a sample
location. Because of these variations, the detected constituents appeared unrelated to any releases
from the Roll-Off Area. Prerncor does not consider further excavation to meet TACO Tier 1 ("clean
closure") criteria feasible due to the inconsistent nature of the contamination.

Burns and McDonell performed a Tier 2 evaluation in accordance with 35 IAC 742 for
benzo(a)pyrene in surface soil at the Roll-Off Container Area. The evaluation consisted of
calculating Tier 2 objectives for the soil ingestion and soil component of the groundwater ingestion
exposure routes. Since a Tier 1 soil inhalation objective for benzo(a)pyrene is not provided in TACO
guidance and inhalation toxicity data is not available, a Tier 2 objective for soil inhalation was not
calculated.

Data provided for the Tier 2 evaluation consisted of surface soil sample data collected in November
2001. The surface samples were collected from approximately 3 to 6 inches below grade. For a few
of these surface samples, a second sample was collected from approximately 17 to 19 inches below
grade to aid in determining the vertical extent of contamination in the surface soil. Samples were
analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX), polynuclear aromatic
hydrocarbons (PAHs), inorganics, total organic carbon, and pH. Results of the sampling indicated
positive detections of benzo(a)pyrene in 24 of a total of 37 samples collected at concentrations
ranging from 0.021 mg/kg to 110 mg/kg. A total of 17 samples collected exceeded the Tier 1
objective of 0.8 mg/kg for the soil ingestion exposure route for an industrial worker at an
industrial/commercial property. In addition, a total of 7 samples exceeded the Tier 1 objective of 8
mg/kg for the Class I soil component of the groundwater exposure route pathway.



Tier 2 remediation objectives for soil ingestion were calculated using the Soil Screening Level (SSL)
equation S3 for carcinogenic contaminants. The equation was used to calculate Tier 2 objectives
under two scenarios, industrial worker and construction worker. Under Tier 2, using the default and
chemical property values provided within TACO guidance results in the same objectives provided

•'—- - -under-Tier.*-k(GrS mg/kg for.-industri?1-commercial and 17 mg/kg.for construction worker). Since 65%
of the samples collected in November 2001 were above detection limits, this provision was usecTtb
determine an average concentration. The average concentration of benzo(a)pyrene in the 37 soil
samples collected is 8.53 mg/kg. While this average is above than the industrial worker soil objective
for ingestion (0.8 mg/kg), it is less than the construction worker objective for ingestion (17 mg/kg).

A Tier 2 remediation objective for the soil component of the groundwater ingestion exposure route
was calculated using the Risked-Base Corrective Action (RBCA) equation R12. This equation
depends on site specific characteristics including site hydrogeology, source dimensions, and the
downgradient distance to the property boundary. The Tier 2 calculation for the soil component of the
groundwater ingestion route resulted in a remediation objective of 2.22 x 1018 mg/kg, well above the
highest level of benzo(a)pyrene detected in the soil samples (110 mg/kg). Reasons for the high
remediation objective include the long downgradient distance to the property boundary
(approximately 3000 feet), the immobile nature of benzo(a)pyrene, and the high fractional of organic
carbon found in the soil.

In summary, based on the Tier 2 calculations for ingestion and the soil component of groundwater
ingestion, and the use of averaging analytical results, both the construction worker ingestion
remediation objective and the calculated soil component of groundwater ingestion remediation
objective are higher than the average soil concentration of benzo(a)pyrene. However, the industrial
worker remediation objective remains lower than the average soil concentration in this area.

As; provided in Illinois EPA's approvals (condition/modification 4. b.), a Post Closure Care Plans may be
necessary at the DAF Area and the Roll-Off area pursuant to 35 HI. Adm. Code, Subpart G. Given an
anticipated enforcement document related to most recent Violation Notice and the anticipated closure of the
re:finery, Premcor intends to obtain alternative requirements for post closure care pursuant to 35 El. Adm.
Code703.161(a).

Premcor has scheduled a meeting the Illinois EPA on April 3, 2002 to discuss the resolution of Notice of
Intent to Pursue Legal Action for Violation Notices M-2001-01015 and L-2001-01421. Premcor is requesting
the Illinois EPA issue an enforceable document containing alternative requirements for post-closure care at
the DAF Area and the Roll-Off Area. Furthermore, we are proposing that the details of such a document be
developed during our April 3M meeting. Please feel free to contact me with any questions at (618) 254-301
ext. 266.

Sincerely,

Bill R. Irwin
Environmental Manager
Hartford Refinery

Attachment
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Table 1
SUMMARY OF SOIL ANALYTICAL DATA
THE PREMCOR REFINING GROUP. INC.

ROII-OFF STORAGE AREA
HARTFORD, ILLINOIS

Sample Number:

Sample Date:

Sample Location:

PARAMETERS

Jenzene

oluene

Elhylbenzene

Xylenes

PNA Constituents

Naphthalene

Acenaphthylene

Acenaphlhene
:luorene

Phenanlhrene

Anthracene

Fluoranlhene

'yrene

Benzo(a)anlhracenfi

Chrysene

3enzo(b)fluoranlhene

ienzo(k)fluoranthene

3enzo(a)pyrena

3ibenzo(a.h)anlhracene

Benzo(g .h.l)perylene

ndeno(1 2 3-cd)pryene\ * * if i ~

Cyanide

Chromium

Nickel

Lead

Tolal organic carbon

pH

UNITS

ug/kg

ug/kg

pg/kg

ug/kg

mg/kg

mg/kg

mg/kB
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mgAg

mg/kg

mg/kfl

mg/kg

mg/kg

mg/kg

mgAg

S.U.

PR-001-S-3-6"

11/01/2001

1.4J

1 3J

3.7J

ND(5.5)

NDfO. 01 2)

0.3

ND(0012)

0.099

0.76

ND(0012)

0.74

028

047

0.9B

ND (0.059)

ND (0 059)

ND (0.059)

0 15

ND (0.059)

008J

ND(0.49)

38.2

46.2

299

>60.000

7.33

PR-002-S-3-«"

11/01/2001

O.BJ

22J

1.9J

6.7

ND (0.012)

ND (0.012)

1.1

015

1.9

ND(0.012)

2.1

1.6
1.2

2.7
1.8

OOBJ

1.2

NDfO 01 2)

ND(0.012)

ND(0.012)

0.1 9J

23-
348

69.5

>60.000

8.11

PR-003-S-J-6"

11/01/2001

0.8J

ND(50)

ND(S.O)

ND(5.0)

NDfO. 056)

ND(O.OSB)

ND(O.OSS)

ND(0.056)

0.38

ND(0.056)

0.33

0.69

0.095

0.35

0.15

0.18

0.48

ND(O.OSB)

ND(0.056)

0.18

N0(0.49)

BB.9

29.6

70.1

»BO.OOO

8.24

PR-004-S-3-6"

11/01/2001

0.8J

2.3J

2.1J

8.4

ND(0.062)

ND(0.062)

NO(0062)

ND(0.062)

0.48

ND(0.062)

0.37

ND(0.062)

0.41

1.1

087
065
0.91

ND(0.062)

ND(0.062)

0.06J

0.21J
32.1

27.4

58.3

>60,000

8.07

PR-005-S-3.8"

11/01/2001

OBJ

2.3J

2.1J

8.7

ND(0.0«3)

ND(0.063)

ND(0.063)

ND(0.063)

O.B6

ND(0.063)

038
0.57

0.43

1.2
1.5

0.15

1.2
ND(0.063)

0.58

0.1

N0(0.49)

24.8

26

345

>60.0OO

8.23

PR-006-S-3-6-

11/01/2001

O.BJ

1.6J

1.8J

5.8

ND(0.059)

ND(0.059)

N0(0059)

0.14

1.S

ND(0059)

ND(0.059)

1.8

1.4

4.5

3.2

0 48

3.2

ND(0059)

0.6

0.21

ND(044)

347

405

117

»80.000

8.06

PR-007-S-3-6"

11/01/2001

ND(2.1)

NDJ5.3)

ND(5.3)

ND(5.3)

ND(0.05B)

ND(0.058)

ND(0058)

ND(0058)

0.75

ND(O.OSB)

1.1

0.82

063

0.8

1.1
ND(005B)

1.4

ND(0.05fl)

0.48

0.12

NO(047)

12.3

46.7

18.2

>60,000

7 99

PR-009-S-3-6"

11/01/2001

1.3J

2.1J

1.4J

4.4J

NO (0012)

0.16

N0(0012)

0.027

0.54

ND(0012)

074

0.25

0.48

0.55

ND(O.OSB)

ND(0.058)

ND(0.058)

ND(0.058)

ND(0.058)

0.059

ND(0.47)

69.8

30.3

81

50.000

8.18

IEPA

TACO

Tier 1,

30 1

13.00.1

1 2.000

iso.or.b

84 .

i
570 ,

560 !'

- '.

12.000

3.10O

2.300J

2

BB V

5 i

9

O.B

0.8

--

0.9

40 t

420' ,

700

400*

IEPA TACO Tier 1 • Mojl ilrlngenl of Tier 1 Industrial/commercial exposure pathways from the Illinois Environmental Protection Agency

Tide 35 Subtitle G. Chapler I. »ubchapter I. PART 742; tiered Approach to Corrective Action Ob|ectlves

pgAo » Micrograms pef liter

mg/kg • Milligrams per kilogram

ND (0.013) - No( delected (detection llmll)
• Based on Ingeslion and Inhalation pathways



Table 1
SUMMARY OF SOIL ANALYTICAL DATA
THE PREMCOR REFINING GROUP. INC.

ROII-OFF STORAGE AREA
HARTFORD, ILLINOIS

Sample Number:
Sample Dale:
Sample Location:
PARAMETERS
Denzene
Toluene
blhytbenzene
Xylenes

IPN^ Consllluents
Naphthalene
Acjenaphihyiene
Accnaphlhena
:luorene
3henanlhrene
Anlhracene
rluoranlhene
^yrene
Benzofajanlhracens
Chrysene
3enzo(b)fluoranlhene
Oenzo(k)tluoranlhene
Bcnzofajpyrene
Dlbenzo(a.h)anlhracene
Benzo(g.h.i)nery1ene
lndeno{1 .2.3 cd)pryene

Cyanide
Chromium
Nickel

Tolal organic carbon
pH

UNITS
pg/kg
ug/kg
Mg/kg
ug/Vg

mg'kQ
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgAg
mg/kg
mgAg
mg/kg
mg/kg
fngftg
mg/kg

mg/kg
mgAg
mg/kg
mgAg

mgAg dry
S.U.

PR.OAO-S-3-t"

11/07/2001

1.1J

1.4

ND(4.8)

1 2J

ND(O.OSO)

ND(0050)

0.72

0.12

0.8

ND(O.OSO)

043

0.58

0.57

2

ND(O.OSO)

ND(0.050)

1.4

ND(0.05O)

,'-,'0(0.050)

0.08

0.49J

51.7

88.8

829

J- 80.000

8.62

PR-011-S-3-8"

11/07/2001

ND(2.4)

ND(6.0)

ND(6.0)

ND(6.0)

ND(2.9)

ND(2.9)

5.7

ND(2.9)

10

ND(2.9)

B.3

9.5

7.6

25

15

3.5

21

ND(3.9)

ND(2.8)

ND(I.9)

N0(0.58)

34

81.4

46.7

>BO.OOO

8.22

PR-012-S-3-6"

11/07/2001

NO(2.3)

ND(5.7)

ND(5.7)

ND(5.7)

Nn(O.B4)

ND(OB4)

41

ND(O.B4)

18

ND(O.B4)

6.B

21

14

57
24

3.9

21

4

2.7

0.8

N0(0.57)
41.3
82.5
487

>60.000
8.69

PR-013-S-3-8"
11/07/2001

Nu(2.6j
ND(B.4)
ND(6.4)
ND(fi4)

ND(0.92)
NDfO. 92)

48

ND(0.92)
22

ND(0.92)
5.5

28

1T

62

ND(0.92)
ND(0.92)

31

5.1

6.2

2.1

ND(0.82)
28.4
28

73

>60.000
7.05

PR-014-S-3-8"
11/07/2001

ND(3.4)
ND(8.6)
ND(6.6)
ND(B.6)

ND(O.Jl)
ND(0.31)

17

ND(0.31)
7.4

ND(0.31)

ND(0.31)

99

t.J

25

NO(0.31)

9.1

13

ND(0.31)

1.3

1.1

ND(0.82)

28

22.3

141

>60.000

8.33

PR-015-S-3-6"

11/07/2001

ND(2.6)

ND(6.4)

ND(6.4)

ND(6.4)

ND(1.9)

ND(l.fl)

B4

ND(t.9)

32

ND(1.9)

15

44

21

150

64

32

110

ND(1,91

27

9

ND(0.62)

51.1

43.8

64.6

>60.000

7.59

PR-016-S-3-8"

11/07/2001

1.3 J

2 4

1.2

2.9

ND(0.056)

ND(0.056)

ND(0.056)

0.26

0.62

N0(0056)

ND(0.056)

0.52

0 28

1.3

1.1

0.47

1.2

1.4

0.45

O.OB8

0.17

311

35.2

123

> 60.000

8 68

PR-017-S-3-6"

11(0711001

ND(2.4)

ND(S.fl)

ND(5.8)

ND(5.fl)

ND(0.024)

ND(0.024)

ND(0.024)

NQ(0.024)

ND(0.024)

ND(0.024)

ND(0.024)

ND(0.024)

ND(0019)

ND(0.024)

ND(0024)

ND(0.024)

NO(0.024)

ND(0.02<)

ND(0.024)

ND(0.024)

0.4

27.2

25.7

235

34.000

PR-OU-.S •?.-«"

1im7/'2U01

0.7J

NO(4.31

ND(4.C)

ND(4.I)

ND(OOIl)

ND(O.OH)

NDfO 011)

ND(O.OM)

0.02H

ND(0011)

0 043

ND(OOI I)

0.11

ND(0.01t)

ND(QQ!."
f JO fOOI I )

ND(0,011)

ND(U.OH)

ND(Q.OU)

ND(0.011)

ND(054)

25.5

16.1

47.2

22.000

IEPA

TACO

Tier 1

•M

13.QQO

u.noo
150.000

84

570

560

12.000
3.100
2.300

2

llfl
3

9

0.8

O.B

0.9

40

420-
700

400"

IEPA TACO Tier 1 - Most slringenl of Tier 1 IndusIrtal/commerclal exposure palhways from the Illinois Environmental Prolecllon Agency
Title 35 Sublllle G. Chapler I. subchapter (. PART 742; Tiered Approach lo Corrective Action Objectives

ug/kg " Mlcroarams per liter
mgAg • Milligrams per kilogram

ND (0.013) - Nol delected (detection llmll)
* Based on Ingestlon and Inhalation palhways



Table 1
SUMMARY OF SOIL ANALYTICAL DATA
THE PREMCOR REFINING GROUP, INC.

ROII-OFF STORAGE AREA
HARTFORD, ILLINOIS

Sample Number:

Sample Date:

Sample Location:

PARAMETERS

ienzene

oluene

Elhylbenzene

Xylenes

PNA Constituents

Naphthalene

Acenaphlhylene

Acenaphlhene
:luorene

Phenanlhrene

Anthracene

Fluoranlhene

Pyrene

lenzo(a)anlhracene

Chrysene

Benzo(b)fluoranlhene

3enzo(k)fluoranthene

Benzo(a)pyrene

Oibenzo(a.h)onlhracene

Benzo(g.h.i)perylene

tndeno(1 2 3-cd)pryene

Cyanide

Chromium

Nickel

Lead

Tolal organic carbon

pH

UNITS

MgAg

Mg'kg

Mg/kg

pg/kg

mg/kg

mg/kg

mgAg

mg/kg

mg/kg

mg/kg

mg/kg

mgAg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mgAg

mg/kg

mg/kg

mgAg

mg/kg

mgiVg

mgAg dry

SU.

PR-1H-S-3-6"

11/07/2001

0.7 J

ND(5.9)

ND(5.9)

ND(5.9)

ND(0.013)

ND(0013)

ND(0013)

ND(0013)

ND(0013)

ND(0.013)

ND(0013)

ND(0.013)

ND(OOIO)

NO(0013)

ND(0013)

ND(0.013)

ND(OOI3)

ND(0013)

ND(0.013)

ND(0.013)

ND(062)

27.2
24.5
140

22.000

7.15

PR-019-S-3-6"

11/07/2001

ND(2.3)

ND(5.7)

ND(5.7)

ND(57)

0.14

0.12

ND(0.013)

0.03

0.2

ND(0.013)

0.1B

0.28

ND(O.OIO)

067

0.58

ND(0.013)

028

ND(0.013)

ND(0.013)

ND(0.013)

ND(062)

25.1

20

83.7

25,000

7.11

PR.020-S-3-6"

11/07/2001

0.7 J

ND(6.5)

ND(85)

ND(6.5)

0.73

1.1

ND(0.026)

0.36

1.5

ND(0.026)

0.7

0.75

ND(0.02))

2.1

ND(0.026)

0.75

2.6

ND(0013)

ND(0.013)

ND(0.013)

0.2B

29.8

289

50.3

> 60.000

8.13

PR-021-S-3-6"

11/07/2001

0.8 J

ND(5.8)

ND(5.8)

ND(5.8)

ND(0.025)

N0(0025)

ND(0.025)

0.054

0.52

ND(0.025)

0.33

0.29

ND(0.020)

ND(0.025)

0.64

ND(0.025)

1.1

N0(0025)

0.34

0.062

ND(065)

24.7

31

22.2

4.200

B.02

PR-022-S-3-V

11/07/2001

4.5

5.7 J

1.7 J

2.5 J

NDfO.013)

N0(0.013)

ND(0.013)

0.23

089

ND(0.013)

0.57

039

0.18

0.32

N0(0.066)

ND(0.066)

0.77

ND(0066)

ND(0.066)

ND(O.OBB)

ND(063)

32.5

32.3

70.1

> 80.000

8.25

PR-02J-S-3-6"

11/07/2001

1.8 J

ND(5.6)

ND(5.6)

ND(5.6)

ND(0.012)

ND(0012)

ND(0.012)

ND(0012)

ND(O.OI2)

ND(0.012)

ND(0012)

ND(0012)

ND(O.OfO)

ND(0.012)

ND(0.012)

ND(0.012)

ND(0.012)

ND(0.012)

ND(0.012)

ND(0.012)

ND(0.62)

18

117

16.7

16.000

7.41

PR-024-S-3-6"

11/07/2001

ND(2.1)

ND(5.4)

ND(5.4)

ND(5.4) .

ND(O.OI2)

ND(0.012)

ND(0012)

ND(0012)

ND(0.012)

NDfO. 012)

ND(0012)

NDfO 01 2)

ND(0.010)

ND(0.012)

ND(0.012)

ND(0.012)

ND(0.012)

ND(0.012)

ND(O.Ot2)

ND(0.012)

ND(063)

21.1

14.9

25.3
22.000

7.18

PR-025-S-3-6"

11/07/2001

ND(2.9)

ND(73)

ND(7.3)

ND(7.3)

NO(0.65)

ND(0.65)

ND(0.65)

065

3.9

ND(0.65)

36

3.2

3.4

2.1

1.8

0.26

3.5

3.4

ND(0.25)

0.42

0.25

33.8

49.5

218

> 60.000

PR.026-S-3-6"

11/07/2001

0.8

ND(6.8)

ND(6.B)

ND(6.8)

NO(0.014)

ND(0.014)

ND(0.014)

ND(0014)

ND(0.014)

ND(0014)

ND(0014)

ND(0.014)

ND(0.011)

ND(0.014)

ND(0.01,4)

ND(O.Oi;.4)

ND(0.0'4)

ND(0.01-?)

ND(0.0-'4)

NDJ0014|

ND(0.71)

28 3 ;

29.2,

17.8.

7.500

IEPA

TACO

Tier 1

30

13.000

12.000

150.000

B4

570

560

12.000

3.100

2,300

2

aa
5

9

08

0.8

-
0.9

40

420'

700

400'

IEPA TACO Tier 1 « Most stringent of Tier 1 Industrial/commercial exposure pathways from the Illinois Environmental Prelection Agency

Title 35 Sublllle G. Chapter I. subchapler I. PART 742; Tiered Approach to Correclive Action Objectives

pg/kg « Micrograms per liter

mg/kg s Milligrams per kilogram

ND (0013) - Nol delected (detection limit)

• Based on Ingeslion and Inhalalion pathways

rollofflab



Table 1
SUMMARY OF SOIL ANALYTICAL DATA
THE PREMCOR REFINING GROUP, INC.

ROII-OFF STORAGE AREA
HARTFORD, ILLINOIS

ample Number:
Sample Date:
Sample Location:
PARAMETERS
Benzene
'oluene

Ethylbenzene
Xylenes
r*NA Constituents

Naphthalene

Acenapnlhyiene
Acenaphlhene
-luorene

^henanlhrene

Anthracene
Fluoranlhene
Pyrene

Denio(a)ao.thracon«

Chryseno
Benzo(b)fluoranlhene

Genzo(lc)fluoranlhene
Benzn(a}pyrene
-)itienzo(a.h)Bnlhracene

Rinzoffl.h.Opwylene
lndeno(1.2.3-cd)pryene

Cyanide

Chromium
Nickel
Lead
Total organic carbon

pH

UNITS
ug/kg
jjg/kS
|je/kg
ug/kg

mgAg

mg.'kg
mgAg
mgAg

mg/kg

mg/kg
mgAg
mgAg

mg/kg

mg/kg
mg/kg

mg/Vg
.•!!3/kg
mg/kg
mgAg

mg/kg

mg*g
mg/Vg

mgAg
mgAg

mgAg dry

S.U.

PR-027-S-3-6"
11/07/2001

N0(2.2)
.ND(5.fi)
NQ(5.6)
N0(5.6j

ND(0013)
ND(0013)

ND(0.013)
ND(0.013)

ND(0.013)
ND(0013)
ND(0.013)

ND(0.013)

ND(O.OIO)
ND(0.013)
N0(0.013)

ND(Q.O(3)
r-iD(O.Oij)
NO(0.013)
ND(0.013)
ND(0.013)

ND(OB1)
22.4
12.1
44.8

19.000

7.62

PR-021-S-3-6"
11/07/2001

0.6 J
N0(6.0)
ND(8.9)
NDfB.9)

NDfO.014)
ND(OOI4)
NDJ0.014)
ND(0014)

ND(0.014)
ND(0014)
NO(O.OM)

NO(O.OI4)

ND(O.OH)
ND(0014)
NO(0014)
ND(0.014)

ND(O.OU)
ND(0014)

ND(0.014)
ND(0.0)4)

NO(0.70)

24.7
21.2
1B.6

9.500

8.44

PR-OJS-S-3-6"
11/07/2001

0.7 J
ND(59)
ND(5fl)
ND(5.9)

ND{0.012)
N0(0.012)
ND(O.Ot2)
NO(OOt2)
NO(OOI2)

ND(0.012)
ND(0.012)
ND(0.012)
ND(0.010)

ND(O.B!2>
ND(0012)
ND(0.012)
ND(O.OI2)
ND(0012)

ND(0.012)
ND(0.0(2)

ND(0.82)

16.9
10.8
27.3

16.000

6.19

PR-129-S-3-6"
11/07/2001

0.7 J
ND(S.B)
ND(5.8)
ND(5.8)

ND{0.013)
NDfO 01 3)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0,010)
fJD(0.0131
ND(0.013)
ND(0.013)
NUJ0.013)
WD(0.013)
ND(0.013)
.ND(0,013)

N0(0.82)
20.7

13

27

18.000

682

PR.030-S-3-6"
11/07/2001

0.7 J
ND(59)
N0(5.8)
ND(5.9)

ND(0.012)
NO(0.012)
ND(0012)
ND(0012)
ND(O.Ot2)
N0(0.012)
ND(0.012)
ND(0012)
ND(O.OtO)

ND(0.012)
ND{0.012)
ND(0.012)
NQ(0.012)
Nli(uui2)

N0(0.0t2)
ND(0.012)

ND(0.81)
19.3
17.1
48.6

15.000
7.31

IEPA
TACO
Tier 1

30

13.0OO
12.0OO
150,000

1)4

-

570

560

•-

12.000
3.100

2,300
2

68

5

9

o.a
a.a

o.a

40

420'

700
•400'

IEPA TACO Tier 1 • Most stringent of Tier 1 Industrial/commercial exposure pathways from Ihe Illinois Environmental Protection Agency
Title 35 Subtitle G. Chapter I. subchapler r. PART 742; Tiered Approach to Corrective Action Objectives

ugAg • Micrograms per tiler
mg/kg « Milligrams per kilogram

ND (0.013) « Not delacled (detection limit)
• Based on Ingesllon and Inhalation palhways



Table 1
SUMMARY OF SOIL ANALYTICAL DATA
THE PREMCOR REFINING GROUP, INC.

ROU-OFF STORAGE AREA
HARTFORD, ILLINOIS

Sample Number:
Sample Date:
Sample Location:
PARAMETERS
Benzo(a)pyrene

UNITS
mgAg

PR-016-S-17-19"
11/01/2001

ND(0.013)

PR-015-S-17-19"
11/01/2001

0.023

PR-014-S-17-H"
11/01/2001

0.021

PR-013-S-17-19"
11/01/2001

0.15

PR-012-S-17-19"
11/01/2001

0.071

PR-011-S-17-19"
11/01/2001

ND(0.012)

PR-010-S-U-19"
11/01/2001

72

PR-008-S-17-19"

11/01/2001

14

IEP/'i'
TACO
Tier I

0.8

IEPA TACO Tier 1 x Most slringenl of Tier 1 Industrial/commercial exposure pathways from the Illinois Environmental Protection Agency
Title 35 Sublttle G. Chapter t. subchapler f. PART 742; Tiered Approach to Con-active Aclion Objective*

ug/kg « Mic/ograms per liter
mg/Vg = Milllgcams per ktlogram

NO (0 013) = Not detected (detection limit)
* Based on ingestion end Inhalation palhways
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APPENDIX U

DOCUMENTS RELATED TO THE GROUNDWATER AREA

Current Conditions Report
Premcor RefmingGroup, Inc. / Hartford, Illinois
Appendices/ 4/23/2003/ MMN/BRS
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HARTFORD UNDERGROUND HYDROCARBON INVESTIGATION

referred the matter to the Illinois Attorney General's
Office in late May 1990.

On June 6, 1990, the state agencies met with representatives
of the three oil companies that have oil refining related
facilities near Hartford and with the village mayor. The
oil companies would not agree either singly or jointly to
expend the funds to install and operate a more aggressive
recovery system without a determination of' whose product was
the source of the problem. However, they did agree to
provide technical assistance in furtherance of determining
the source or sources of the hydrocarbon plume, and also to
determine whether exposures to the residents of Hartford
from the vapors seeping into their homes were a continuing
health threat. Three committees were farmed to accomplish
these tasks with state agency personnel being assigned to
lead each. The village mayor expressed an opinion that a
wider search for other potentially responsible parties would
be appropriate since several pipelines were known to be in
.or near the village either currently or at .various times in
the past.

one of the three committees was to consolidate the
hydrogeologic data available from various sources and
develop a comprehensive description of the current
hydrogeological setting as it affects the hydrocarbon plume.
In contrast to most other sites, a fairly large amount of
data was available on the local geology. This was a result
of prior work done by both Amoco and Shell pursuant to their
RCRA Subpart F groundwater monitoring activities (i.e., on-
'going hazardous waste regulation compliance), work done by
Shell to define and design a cleanup plan for their December
1989, spill and the previous Hartford investigatory efforts
of 1973. A cooperative effort was undertaken .to obtain
groundwater levels and product thickness on one day from .all
existing monitoring wells. This data was used to determine-
that the current direction of- groundwater flow is to the
northeast in the northern half of Hartford. Further, the
hydrocarbon appears to be pooled in a depression in the top
of a permeable sand layer. The IEPA estimates that the
..amount of hydrocarbon pooled could range from approximately
900 thousand, gallons to 3.8 million gallons.

__ The current location of
the plume is very consistent with" an origin being either the
Clark pipelines which traverse Hartford on an east-west axis
from the refinery to their barge loading facility or from
one of two north-south pipelines which parallel Olive Street
on Hartford's eastern border.

Another of the technical committees formed was to sample the
hydrocarbon at several points and determine if the chemical
composition of the samples could provide information that
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HARTFORD UNDERGROUND HYDROCARBON INVESTIGATION

INVESTIGATIONS OF 1978

The first odor complaints received -in 1973 came on March
20th from MR West . Birch Street. A fire subsequently
occurred there on March 24th. Several other fires occurred
shortly thereafter involving or originating in basement
floor cracks, or basement sewer drains. Shell ran soil gas
analyses finding a range of volatile hydrocarbons with
notable amounts of methane, butanes and pentanes. Shell
installed two monitoring wells and found leaded gasoline in
one on April 6th. This sample had 2.12. grams per gallon of
lead, with tetraethyl lead being the major lead alkyl.

The IEPA began investigations on March 28 and were heavily
involved through the month of April. Ten soil borings were
made and finished as monitoring wells in and around the
village. A complete set of water level and hydrocarbon
observations were made on May 2 including the two Shell
wells. A hydrocarbon _thickness of eleven feet six inches
was observed in one well with significant amounts in two
others and traces in five others.

At the lEPA's suggestion, the village officials invited the
oil companies and local utilities to cooperate in. a
solution. The three oil companies retained John Mathes and
Associates, an engineering consultant, to conduct an
investigation to determine the possible cause or causes of
the problem and to assess the passible solutions to the
problem. Mathes published a report of its investigation on
July 17 which does not clearly identify a conclusion as to
the source of the hydrocarbon;

_ • Mathes also concludes that the more
pervious backfill in utility trenches throughout northern
Hartford probably served as a conduit to spread any leak
that occurred such that the spillage has been transferred
away' from the site of the initial leak. A further
conclusion was that, based on the available boring and well
logs, a clay.layer which appeared continuous and thick lay
just east of the village which evidently retarded migration
of the floating gasoline. A good correlation was observed
between evidence of the location of hydrocarbon accumulation
and the odor complaints and fires.

At the request of the IEPA, the Illinois State Geological
Survey was brought into the investigations in May. Despite
the known hydrocarbon plume, there was still concern that
another source(s) accounted for the relatively large amounts
of methane observed in soil gas samples. The Survey ran
carbon-14 dating analysis on a representative sample.. They
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HARTFORD UNDERGROUND HYDROCARBON INVESTIGATION

According to the reports,, recovered amounts of gasoline
varied from month to ncnth apparently reflecting changes in
hydrocarbon thickness due to the level of the water tails
and precipitation influences. The total recovery to date
approximates one million one hundred sixt.v thousand gallons.

1990 INCIDENTS

Complaints of strong gas odors were again received in the
spring of 1990 from several residents of Hartford. Fires
occurred in homes as a result of accumulation of gasoline
vapors.in basements and crawl spaces. Explosive levels were
detected in several buildings, including a community
retirement center. All of these occurred in the area
previously known to be underlain by the gasoline- plume.
'Just prior to these occurrences, the IEPA issued a
Compliance Inquiry Letter to • Clark. Oil and Refining
Corporation on February 21, 1990 and met with their
.representatives on March 8 to discuss the status of the
recovery operations. This meeting was prompted by the
appearance of hydrocarbon in a previously clean well which
had been installed by the IEPA in 1978. This well is
located on Shell's Tannery property (ZPA #7 well). Clark at
that time indicated no willingness to expand its recovery
operations and asserted that they were not: convinced as to
the source of the plume and were, therefore, unwilling to
increase their involvement. This apparent impasse, coupled
with - the concern of the IEPA and of the Illinois Department
of Public Health regarding the health and safety impacts of
the .exposures being imposed upon the residents of the north
end of Hartford as evidenced by the odors and fires, led'
these agencies to refer the"matter for legal action.on May
'30, 1990.

The Illinois Attorney General's Office requested that the
.three oil companies of the Hartford area attend a meeting on
June 6 to discuss the installation of a more aggressive
hydrocarbon recovery system. At the meeting all the oil
companies stated that they would not expend the funds to
install and operate an aggressive recovery system without a
determination being made as to who was the responsible
party. It was agreed, however, to form r_hree committees to
investigate the problem. The oil companies were willing to
participate by committing technical eicpertise on~ the basis
of their compassionate concern for the affected citizens of.
Hartford. One committee was established to evaluate whether
a health risk existed to the residents of the most affected
houses; particularly sines benzene, which is a. significant
gasoline component, is a known human carcinogen. This
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HARTFORD UNDERGROUND HYDROCARBON INVESTIGATION
[ CONFIDENTIAL ]

Hartford/Wood River Terminal. This ten-inch line parallels
Olive Street in Hartford next, to the Clark Oil line
identified in 1 above. It is not in current use.

A map is attached as Figure l, showing the location of the
three refineries and the pipelines in relation to Hartford.

IEPA records contain at least two reported releases from
Clark's river lines, during 1373 and 1984. Shell also
reported that 294,000 gallons of unleaded gasoline spilled
from one of their river lines on December 16, 1939.
Attachment 2 contains a copy of IEPA records of these
releases.

The Clark product line identified in 1 above may have been
leaking when in service according to Mark Shrimpe, vice
President of -the Hartford/Wood River Terminal. The terminal
formerly received products, from this line, but were being
shorted 360 barrels a week. The shortage was due to either
a leak in the pipeline or malfunctioning gauges at either
the terminal or Clark's refinery. Mr. Shrimpe felt the
problem was due to a pipeline leak somewhere between the
Clark refinery ' and the Hartford/Wood River Terminal.
Clark's line has not been pressure tested to determine if
the. line has any leaks. A pressure test performed now would
not tell us if the line was leaking when in service or if
corrosion occurred after the line was drained.

The Sinclair line identified in 4 above is owned by Sinclair
and had been operated by ARCO. Mr. Barry Bluth of Sinclair
reports the line has been abandoned for about 5 years and
was left containing approximately 600 barrels of unleaded
gasoline. The unleaded gasoline was reportedly left in the
line to prevent corrosion. ARCO admits three known
releases: June 1 , 1932 - 9 barrels of #2 Fuel Oil; July 12 , '
1981 - 24 barrels of gasoline; and January 8, 1981 - 5
barrels of gasoline. ARCO and Sinclair evacuated the line
the week of August 27, 1990, Sinclair estimated the line
would hold approximately 600 barrels of product. . Only 350
barrels were recovered, resulting in a shortage of
approximately 250 barrels or 10,500 gallons of gasoline.
Two pressure tests were conducted on August 31, and
September 1, 1990 by Sinclair and observed by the USDOT
Office of Pipeline Safety. The pipeline tests failed,
indicating a leak in the line. The area _a.nd _ size of the
leak are unknown at this time.

• • ̂•̂ ••̂ ^̂ ^̂ •l̂ iŴ iŴ B̂B̂ ^̂ — —— • • *.

_______ _ Attachment 3 contains all the correspondence
between IEPA, Sinclair, ARCO, and USDOT regarding the
Sinclair/ARCO line.
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HARTFORD UNDERGROUND' HYDROCARBON INVESTIGATION

vapor readings and the silt zones above the Main sand,
Attachment 6. Mathes raised a concerned about lateral vapor
migration from the Shell spill through the Rand Sand into
unidentified silt zones found above the Main "Sand under
Hartford. Shell is presently performing more soil gas
survey analyses, and Clark is performing cone penetrometer
tests- and drilling more borings to determine the validity of
Mathes"' concern.

The groundwater group determined the hydrocarbon beneath
Hartford is present on top of the .Main Sand. Based upon the
groundwater elevation results taken in April and July 1990,
groundwater flow direction in the Main Sand was determined
to be towards the northeast. Figure 3 is a July 1990
groundwater surface elevation map of the Main sand beneath
Hartford. Flow direction has not changed since July 1973,
when John Mathes and Associates determined the flow to also
be towards-the northeast.

The groundwater group also determined that , a depression in
the top of the main sand exists in the north end of
Hartford, causing the hydrocarbon to pool in this area. The
April and July 1990 hydrocarbon measurements confirm this'-
conclusion since the thickest part of the pool, is in the
northeastern end of Hartford. Figure 4 is a map of the
hydrocarbon thickness from July 1990 data.. In order:for the
hydrocarbon to have accumulated in the. north end of
Hartford, it must have originated from an upgradient source
to the southwest.

Figure 5 is a three dimensional picture of the hydrocarbon
thickness overlying the groundwater surface elevation of the
Main Sand as of July 1990. The figure illustrates that in
the areas where the. water table elevation is lower, the
hydrocarbon accumulation is thicker. As the water table
elevation lowers, the. hydrocarbon thickness in a wel-1 will
increase. When the water table rises, the situation is
reversed and the hydrocarbon thickness in the well will
decrease. Hydrocarbon thickness measurements taken during
the spring of the year will result in inaccurate data which
show a smaller thickness of hydrocarbon in the wells than is
actually present.

This observation is a general phenomena. Kembloski and
Chiang (1979) describe two factors that: can influence a
decrease in measurement of hydrocarbon thickness:

1) a difference in the residual saturation of
hydrocarbons entrapped above and below the
hydrocarbon-water interface; and

2) preferred flow of the liquids through the
monitoring well.

Specifically, some of the hydrocarbon can become trapped
below the oil-water interface in larger soil pore spaces.
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HARTFORD' UNDERGROUND HYDROCARBON INVESTIGATION

to the Hartford hydrocarbon plume. The closest match the
Coast Guard could get was between well EPA-7 and Clark
recovery well 2. However, the Coast Guard stated, "The
differences between the EPA well and the Clark well' were
significant enough to preclude conclusive identification."

Shell installed a series of wells (see map in Attachment 9)
between the spill site and the EPA-7 well; and between the
EPA-7 well and Clark's property. The wells were sampled and
no hydrocarbon was found between the EPA-7 and the Rand
Avenue spill site. A well nest (i.e., a series of wells
screened at staggered depths) was installed near EPA-7 and
next to Clark's property (P-80 and P-S1). Well p-ai was
found to have 1.5 feet of hydrocarbon present. The IEPA
performed a second round of sampling on April 3, 1990.
Samples were collected from four monitoring wells in
Hartford, .wells B-31, B-32, B-33, and EPA-4; and from
Shell's well P-31 mentioned above. The samples were sent to
the IEPA laboratory and analyzed to see if the samples
matched any of.the previous samples collected on February 1
from Clark recovery wells 1 and 2, EPA-7, or Shell'.s spill
area well SP-3 . The analytical results indicated EPA-4
matched B-31, EPA-7 matched B-32, B-33 contained water only,
and P-81 did not match any of the samples. The IEPA results
are included in Attachment 10.

Subsequent to the June 6 meeting of the oil companies and
the state agencies, which is noted previously, the committee
charged with characterizing the chemical composition of the
hydrocarbon plume met to agree upon sample locations and
analytical methods to be used. This meeting occurred on
June 19, 1990. The samples were gathered between June 27 and
August 31. Originally it was planned to sample six points
and to split all samples between the interested parties.
During the .sampling effort conducted on June 27, hydrocarbon
samples were successfully obtained and split between IE?Ar
Shell, Clark, and Amoco from the following wells:

* Clark Recovery Well .1, West Forest and Delmar;
* Clark Recovery Well 2, East Cherry and Olive;
* B-16 , ••• East Cherry St. ̂•••l residence) ;
* Shell Rand Avenue recovery system, Rand & olive.

Only IEPA received a sample at the following monitoring well
where insufficient sample was obtained to split:

Due to an error in a preliminary measurement by Shell
personnel, one well was not sampled as planned on June 27
because it was believed that no free phase product was
present. • Subsequently this error was discovered and that
well was sampled on July 17 and split between IEPA, Shell,
Clark and Amoco. That well was:

TT.r Txrnrc -n-i-»
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data was compared as well as the data documentation
submitted by each of the committee participants.

Shell submitted additional written comments (Attachment 13)
saying that the chromatcgraphy results indicate the
hydrocarbon from Clark recovery wells 1 and 2 and well B-16
is essentially the same hydrocarbon. Each one of the
samples contain a significant amount of alkylate (a gasoline
blending component) as shown in the mid-range of the traces
(seven- and eight-carbon paraffinic isomers). The
hydrocarbon from Shell's. Rand Avenue spill site, Shell
Tannery well (EPA-7), and the ARCO/Sinelair pipeline do not
contain the seven- and. eight-carbon paraffinic isomers
indicating the hydrocarbon from these wells does not match
that found in Clark recovery wells l' and 2 and B-16.

The lead content and alkyl lead isomer distribution results
showed that the hydrocarbon samples from Clark's recovery
well's, B-16, 'and Shell's Tannery well (EPA-7) contained a
significant amount of lead with the major alkyl lead isomer
found being tetraethyl lead (TEL). shell's Rand- Avenue
spill well and the sample from the Sinclair/ARCO pipeline
contained no detectable lead comoounds,

Alkylate is a gasoline
blending component which is produced by the acid-catalyzed
condensation of three-carbon and four-carbon olefins with
-four-carbon paraffins to yield significant amounts of seven-
and eight-carbon branched paraffinic isomers. There are two
alkylation processes used in the refining industry to
manufacture this blending component. Each, uses a different
acid in the catalyzing step. The acids used to catalyze the
reaction are concentrated sulfuric acid (H2SO4) or
concentrated hydrofluoric acid (HF), The predominant isomers
produced are 2,2,4-trimethylpentane (224TMP), 2,3,4-:
trimethylpentane (234TMP) and 2 , 3,3-trimethylpentane
(233TMP). The major isomer is 224TMP.

There is a difference in the ratio of the 224TMP to the sum
of the 234TMP + 233TMP which is dependent upon which acid is
used in the catalyzing process. These ratios have been
documented in the following literature references. An
article by Cupit, Gwynn and Jemigan in Petro/Chem Engineer,
December 1961, Table 6 show the ratio to be 0.98 for H2SO4
alkylate and 2.14 for - HF alkylate. Another article by
Vahlsing in Hydrocarbon Processing, September 1968, page
246, Table 1 show the ratio to be 1.20 for H2SO4 alkylate
and 2.33 for KF alkylate. Langlen and Pike in AICHE
Journal, July 1972, page 702, Table 4 show that the ratio
from nine experiments or. "r̂ SQ,. alkylation varied from 0.75
to 1,11.
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PUBLIC WATER SUPPLY WELLS

As of the. date of this report there is no conclusive
evidence that the hydrocarbon plume under the northern
portion of the village of Hartford has affected the public
water supply wells. These wells are located on the west
side of the village .along Old Saint Louis Road and south of
Hawthorne. The village routinely sends samples from the
public water supply to a commercial laboratory for analysis.
On February 23, 1-990 they, did this and the commercial lab
reported finding Benzene, Ethylbenzene, Toluene and
Xylenes (BETX) in samples from supply wells 3 and 4.
Resamples by the IEPA did not confirm those results
(Attachment 14) .

On the other hand, the Hartford public water supply wells
have had reoccurring findings of para-dichlorobenzene and
mon'o-chlorobenzene at very low levels- The first samples
tested for these were taken in 1986 and showed 14 ppb (parts
per billion) of mono-chlorobenzene and 4 ppb of. para-
dichlorobenzene. Follow-up monitoring has been conducted on
a quarterly basis. The contaminants have persisted on a
marginal basis in PWS well #4 and appear intermittent in_PWS
veil #3. ~

NICOR is a service
company that cleans, out barges which transport various
materials on the Mississippi River. chlorinated solvents
are frequently handled by the facility. NICOR is regulated
under RCRA (Resource Conservation and Recovery Act)
hazardous waste regulations. Waste samples collected by the
IEPA at NICOR indicate that mono-chlorobenzene is a.
constituent of NICOR's waste. The IEPA did not -an'alyze the
samples for paradichlorobenzene. Attachment 15 contains the
lEPA's sampling results.

Another potential source for the chlorobenzene and
paradichlorofaenzene constituents is an old city landfill
which the Mathes report in 1978 identified as being located
between Route 3 and the Mississippi River east o.f Hartford.
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